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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. Hean ocBoeHMsI TUCUMTIJIMHBI

Hucuunnuna «MaTtemaTuka» BXoAuT B «Q0s13aTeIbHYI0» YaCTh JUCLUILIUH TOATOTOBKU
oOyuaromuxcst 1o HampasiaeHuro noArotoBku «09.03.03 Ilpukiaannass uHpopmaTuka,
HaNpPaBJIeHHOCTh (MPopniib) «MeHeaKMEeHT B 00J1acTH HHPOPMANMOHHBIX TEXHOJIOTHIDY».

et TUCHMITIMHBI SIBJIsIeTCS opMHUpOBaHUE KoMmeTeHumii (6 coomsemcmeuu ¢ @I'OC
BO u mpebosanusmu Kk  pesyriomamam — 0C80€HUS  OCHOBHOU  NPOPDECCUOHATLHOLU
obpaszoseamenvrotl npoepammsl (OI1OIT BO)):

YK-1 CnocoGeH ocymecTBJIATh MOUCK, KPUTHYECKUA aHAJIU3 M CUHTe3 HHGopManuu,

NPUMEHSITh CHCTEMHBIH MOAX0/ /ISl pellleHUs MOCTABJIEHHbIX 3a/1a4;
Heckpunmopul ynueepcanbuvlx KOMnemenHuuii:

YK-1.1 Cnoco0eH onpeneJuTh BO3MOKHbIEe BADUAHTHI PellleHUsI 3a1a4H, OLleHUBAasi UX

AOCTOMHCTBA M HEJOCTATKH, OCYIIECTBUTDH JeKOMIIO3UIIMIO 321241 BbI/Ie/Iss ee 0a30BbIe

COCTaBJIAIOIIINC

YK-1.2 Cnioco0eH BBISIBUTDH €CTECTBEHHO-HAYYHYI0 CYIIIHOCTH IIP00JIeM, BO3SHUKAIOIIUX B
xo/1e MpogecCHOHATBHOM AeATeJLHOCTH U NPUBJeYb JJIs1 MX PellleHUsI COOTBETCTBYIOIIM A

CHCTEMHBIN MOXO0/

HepeqncneHHHe KOMIICTCHII MM (1)OpMI/Ipy}OTC5{ B IIpoHeCcCce MOOCTUXKCHHUA HMHIAHUKATOPOB

KOMIIEeTeHIINH:

O0o0mennas TpynoBas

Koa u HauMeHOBaHMe

Koa u HauMeHOBaHMe

(yHKuusa/ TpynoBas JAeCKpHUITOpa HHIMKATOPA JOCTUKCHHUS
¢pyHKuus KOMIIeTEeHIUI komnerenuuii (u3 I1C)
I1C 06.012 Menemxep | YK-1.1 Cnocoden 3naem
NPOAYKTOB B obdnactu | onpeneauts Bo3moxkubie | M/1-1 VK- 1.1 TIpunuumner
HH(OPMALMOHHBIX BapHAHTBI PELICHUS OpraHu3aly UCCIEN0BaHNUMN IS
TeXHOJIOTHil 3a/1a4M, OLleHUBAas1 UX MOKCKa, BBIPAOOTKHU 1

C VYnpasiaenne cepuein UT-
NPOAYKTOB MW TPYyNmoM ux
MeHe/I’KepoB

C/01.6 3aka3 TEXHOJIOTHUECKHUX
uccnenosanuil ais cepuun UT-
IPOAYKTOB U aHAJIU3 UX PE3YJIbT

JTOCTOMHCTBA M
HEJT0CTATKH,
OCYHIECTBUTH
JE€KOMITIO3UIIMIO 3aa9H
BbIJIEJISIA ee 0a30BbIE
COCTABJIAIONIHE

YK-1.2 Cnocoben
BbISIBUTH €CTE€CTBEHHO-
HAYYHYI0 CYLIHOCTh
npo0.JieM, BO3HUKAIOIINX
B Xo0/1e
npogeccuoHAIbHOU
OCATCJIbHOCTHU U
NpUBJIeYb JJs UX
peumeHus
COOTBETCTBYIOLIUI
CHCTEMHBIN MOIX0/

MPUMEHEHUS HOBBIX PELICHH B
chepe UT C/01.6

/-2 VK- 1. 2 UcTtounuku
uHpopMauu, He0OOXOAMMOMN st
npodeccnoHanbHOMI
nesrensHOCcTH C/05.6

Ymeem

NJ-3 YK- 1.1 Pa3pabarbiBaTh
TEXHUYECKUE 3aJJaHuUs Ha
nccenenosanusa C/01.6

-4 VK- 1. 2 [IpoBoauth
OIIEHKY I[IEHHOCTH T€XHOJIOTHIA,
NT-nipoyKTOB ¥ OpraHu3anui
KaK IMMOTEHITHATbHBIX aKTHBOB
JUTSI IPUOOPETEHUS C TIENBIO
pazButus cepun UT-npoaykros
C/09.6

Hmeem nasvixu u (uiu) onvim:
NJ1-5 VK- 1.1 ITocranoBKa
3a/1a4u Ha TEXHOJOTUYECKUE
uccnenoBanus C/01.6

NJ1-6 YK- 1. 2 Cucremaruzamnus
PE3YIbTATOB TEXHOJIOTUYECKUX




| | uccnenosanuii C/01.6

1.2. MecTto tucnuninnsl B ctpykrype OIIOII BO
HanpasJjeHus1 noaAroToBku «09.03.03 IpukaaaHas uHGOPMATHKA, HANIPABJIEHHOCTH
(mpo¢puib) «MeHeaKMEHT B 00,1acTH HHPOPMALMOHHBIX TEXHOJIOTHID»»

IpenmecTByonue TUCIUTLTAHBI
(AUCHMIUIMHBI, H3y4YaeMble Napa/IeJbHO)

Z

Mocaenyromme TUCHUIIAHBI

2 3

HWndopmaruka MeTo1pI TPUHATHUS YIPABIEHYECKUX pEIICHUN

Jloruka CrartucTtuka

MaremaTuueckuit aHaju3 U MOJICIUPOBaHUE

DKOHOMHUKO-MaTeMaTHUYECCKHE METOABI U MOACIIN

MareMaTHu4ecKue MCTOABI B YIIPABJICHUH

MakposKOHOMHKA

DdunaHCcoOBBIN aHAIN3

@O N WINIE -

EI/I3HGC'HHaHI/IpOBaHI/Ie

Crparern4eckuii MEHEKMEHT

Tlocneoosamenvrocmo qupMMpOSClHu}Z KOMI’Z@H’Z@HL{MI:Z 6 YKA3AHHbLX ducuunﬂuHax moorcem
Oblmb UBMEHEHA 8 3A8UCUMOCTU Om quprl u cpoka 06y‘l€HZ/l}i, a makKore npenodaeaHuﬂ c
UCnojilbzoearHuem aucmalejMOHHblx MexHon02Ull 06yquuﬂ.

1.3. HopmaTuBHAasl JOKYMEHTALUS
Pabouas nmporpamma y4eOHOW AMCIUIUIMHBI COCTaBlIEHA HA OCHOBE:

- (enepasbHOrO  rOCYIapCTBEHHOTO  OOLIEr0  MPO(EeCcCHOHATBHOTO  00pa30BaTEIBHOIO
cTaHjaapTa BbIciiero obpazoBanus no HampasiieHuto 09.03.03 Ilpuxinagnas mndopmaTuka ,
HANPaBJEHHOCTh (Mpodguib) «MeHenKMeHT B 00J1acTH HHPOPMALMOHHBIX TEXHOJIOTHID» ;

- yueOHoro tuiaHa HampasieHus moarotoBkd 09.03.03 IIpuxiaaanass uHpoOpMATHKA,
HANpaBJeHHOCTh (mpodguiab) «MeHeIKMeHT B 00/1acTH MH(POPMALMOHHBIX TEXHOJIOTHI»
2026 roma Habopa,

- obOpasua paboueil mporpamMMsl yuebHoil qucuunianasl (mpuka3 Ne 113-O ot 01.09.2021 1.).




Ounas ¢gopma 00yueHus (IOJTHBIH CPOK)

Pasznea 2. Temaruyeckuii IJIaH

Tema TUCHMIIIAHDI

TpynoemMkocTb

Bce
ro

AYIUTOPHBbIE 3aHATHUS

JI

13 (JI3, C3)

CPO

Koa nnaukaropa u
JAeCKpUNTOpa
JOCTHKEHUA
KOMIIeTeHIU i

4

5

7

Marpwuiipi 1 onpeeuTeu

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ1-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

Cucrema MUHEHHBIX
anreOpanvecKrX ypaBHEHHI.

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DJeMEeHTBI BEKTOPHOH aIreOphI

10

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

MmuorowieHsl. KoMiiekcHbie
YHCIIa.

V-1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

JluneitHbIe OTOOpaKEHHS

10

V-1 VK- 1.1
WJ-3 YK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DeMEeHTHI AaHATUTHYECKOI
TCOMETPHH.

10

N1 VK- 1.1
MJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DYHKIIMU OJHOM JEHCTBUTEIBHOMN
MEpPEMEHHOMN

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WUJI-2 VK- 1.2
-4 VK- 1.2
WJ-6 VK- 1.2

[penen dhynakIMH.
HenpepssrocTh hyHKIIHN.

10

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2

JuddepeHimansHoe ucarcrieHye
(hyHKIIMH OJTHOM TIePEMEHHOW.

12

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
MJI-6 VK- 1.2

10

WHrerpanbHoe ncuvicneHre

12

HJ-1 VK- 1.1
NI-3VK-11




(HeompeeNeHHbII HHTErpaJl,
OIPEIENICHHbBIN UHTErPaT U €10
TIPHIIOKEHHS)

V-5 VK- 1.1
W2 YK-1.2
W4 YK-1.2
WJ-6 VK- 1.2

11

JTuddepeHimanbHbIe ypaBHEHHS.

10

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2

12

Panpl

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ1-4 VK- 1.2
WJ-6 VK- 1.2

13

OyHKIMH HECKOMBKIX
MIEPEMEHHBIX.

10

W1 YK-1.1
W3 VK- 1.1
WJI-5 VK- 1.1
W2 VK-1.2
W14 VK-1.2
WJ-6 VK- 1.2

14

Cityyaiiible coOBITHS

10

N1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

15

CiyyaiiHble BEeIMUMHBI

10

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

16

ONeMEeHTBI MATEMATHYECKOI
CTaTUCTUKU

10

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

Bupa npomexyrouHoit
arrecraunu (JK3aMeH)

54

Hroro

216

32

32

98

3aounas popma 00yueHus (IIOJHBIH CPOK)

Tema TUCHHUIIINHBI

TpyroemkocTh

Bce
ro

AyIMTOPHBIC 3aHATHS

JI

I3 (JI3, C3)

CPO

Koa nnankaropa u
JeCKPUITOpPa
JOCTHKEHUS
KOMIIeTEeHITU A

4

5

7

Martpuiipl ¥ ONpeNeTUTEN

14

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

CucremMa MTMHENHBIX
anreOpanvecKrX ypaBHEHHI.

16

12

W1 YK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2




OneMeHTBI BEKTOPHOH anreOpbl

12

12

WUI-1 VK- 1.1
WUJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

MuorowieHsl. KoMimiekcHbie
YHCIIa.

11

11

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WUJ-5 VK- 1.1
W2 YK-1.2
W4 YK-1.2
WJI-6 VK- 1.2

JIvmetiHbie 0TOOpayKeHIST

12

12

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OneMeHTHI aHATUTHYECKON
TeOMETPHH.

12

12

V-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 YK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DyHKIMU OJHOM ACHCTBUTEINBHON
[IEPEMEHHOMN

12

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
UJI-5 YK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

[penen dhyHkIMM.
HenpepssrocTh hyHKIIH.

14

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

JnddepeHimansHoe ucarcneHye
(DYHKIMH OJTHOM TTepeMeHHOH.

14

12

WI-1 VK- 1.1
UJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

10

WHrerpanbHoe ncuucneHne
(HeompeieIeHHBII HHTErpat,
OIPEEIICHHBIN HHTErPAI U €T0
TIPYIIOKEHHS)

14

12

WI-1 VK- 1.1
UJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

11

JnddepeHimanbHbie ypaBHSHHS.

12

12

V-1 VK- 1.1
WJ-3 VK- 1.1
U5 VK- 1.1
W2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

12

Pamnl.

12

12

WI-1 VK- 1.1
U-3 VK- 1.1
U5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

13

@YHKIMN HECKOJIBKUX
[IEPEMEHHBIX.

12

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

14

City4aifHpie COOBITHS

16

12

WJI-1 VK- 1.1
-3 VK- 1.1
WJI-5 VK- 1.1




WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2

CiyyaiiHble BEJIMUMHBI

15 12 12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
12 WJI-5 VK- 1.1

WJ1-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OneMeHThI MATEMATUYECKOM

CTaTUCTHUKH
16 12

Bua npomexxkyTouHoit 9
arrectaunu (JK3aMeH)

Hroro 216 12 4 191

3aounas ¢popma oGyuenus (yckopenHnoe ooyuenue Ha 6aze CITIO)
3aouHas popma o0yueHnus (yckopenHoe o0yuenue Ha 6aze BO)

TpynoemkocTh

AyaAuUTOpHBIE 3aHATHS Kon
HHIMKATOPA H
AECKPHUIITOpa
AOCTH/KCHHU S
KOMIIeTeH I

Ne Tema THCHUANJIMHBI Bce

‘o I CPO

13 (JI3, C3)

7

Marpuiis! 1 ONpeAeUTENnn

14

12

WI-1 VK- 1.1
-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

CucreMa JTMHENHBIX
anreOparvecKuX ypaBHEHH.

16

12

WI-1 VK- 1.1
UJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OJeMeHTBI BEKTOPHOH anreOpbl

12

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
MJI-6 VK- 1.2

Muorounensl. KoMmriekcHbIE
17 (-

11

11

W1 YK- 1.1
U-3 VK- 1.1
U5 VK- 1.1
W2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

Jlvmetiable oToOpayKeHHs

12

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

eMEeHTHI AHATUTHYECKON
TEOMETPHH.

12

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2




OYHKIMY OJJHOM IEUCTBUTEILHOM
TepeMeHHOM

12

12

WUI-1 VK- 1.1
WUJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

[penen ¢pyaxImm.
HernpepsBHOCTS PyHKITHH.

12

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WUJ-5 VK- 1.1
W2 YK-1.2
W4 YK-1.2
WJI-6 VK- 1.2

JnhepeHrmanbHOe HCUVCTICHIE
(YHKLMM OJTHOM IIEPEMEHHOI.

12

12

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

10

WHrerpansHoe ncurcieHue
(HeoTpeIeNICHHBII UHTErPaJl,
OIpeIETICHHBII HHTErpal U €ro
TIPFITOKEH)

14

14

V-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 YK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

11

JuddepeHimanbHbie ypaBHSHUS.

12

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
UJI-5 YK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

12

Panpr

12

12

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

13

OYHKLIMY HECKOJIBKIX

TMECPEMCHHBIX.

14

12

WI-1 VK- 1.1
UJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

14

Cryqaiinble COOBITHS

14

12

WI-1 VK- 1.1
UJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

15

CryuaiiHple BeTMYUHBI

16

14

V-1 VK- 1.1
WJ-3 VK- 1.1
U5 VK- 1.1
W2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

16

OIIeMEHTBbI MATEMaTUICCKOM
CTaTUCTUKH

12

12

WI-1 VK- 1.1
U-3 VK- 1.1
U5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

Buja npomexyTouHoit
arrectaunu (JK3amMeH)

Hroro

216

10

195




Pa3nen 3. CoaeprxaHue AUCHUIIMHBI
3.1. Conepxanue TMCHUILTUHBI

Paznesn 1. JIuneiinas aaredpa c 3jileMeHTAMH aHAJMTHYECKOH reoMeTpHu

Tema 1.1 MaTpuubl ¥ onpeaeJuTe/ 1
Matpuusl. Buasl matpun. Onepanuu Hajx marpunaMu. Onpenenurend U UX cBoilcTBa. MUHOpHL U
asireOpanveckue JI0NOJHEeHUs. Beruncnenue onpenenuTeneil n-ro nopsiaka.
Obparnas matpuia, e€ cBoiictBa. HeoOxoauMoe U J0CTaTOYHOE YCIOBUE CYIIECTBOBAHUS OOpaTHOM
MaTpHLbl. AJITOPUTM BBIYMCIEHUST 00paTHON MaTpuibl. Panr marpunsl. Panr ctyneHuaTol MaTpHUIbL.
HeusmeHnHOCTh paHra mnpu 3JIEMEHTapHBIX IpeoOpa3oBaHusAX Marpulbl. Kputepuil nuHelHOR
HE3aBHCHUMOCTH CTPOK (cT0s0110B) MaTpuLbl. Teopema o paHre MaTpUIIbl.

Tema 1.2. Cucrembl JTuHeHHBIX anredpanyeckux ypasaenuii (CJIAY)
Cucrembl JHHEHHBIX anreOpandyeckux ypaBHEHMH. OcHOBHblE NOHATUSA. CHCTEMbl N JMHEMHBIX
ypaBHEHUi ¢ n nepeMeHHbIMH. MeToz obpaTHoit Matpuisl. Meton Kpamepa.
Meton 'aycca. Cuctembl m IMHEHHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnnu o
COBMECTHOCTH CUCTEMBI YPaBHEHUM.
OpHopoaHasi cucTemMa JMHEWHBIX ypaBHEHMH, €€ cBoiicTBa. DyHIaMeHTalbHas CHUCTEMA PELLICHU.
Teopema o0 QyHAaMEHTaNbHBIX pEIIEHUSIX OAHOPOJHOW cHucTeMbl. OOIee peleHne CHCTEMbI
HEOJHOPOHBIX JIMHEUHBIX YPABHEHUM.
Mopnens JleonTheBa MHOrOOTpacineBoi 3KOHOMMKH. IIponykrusHbie Moznenu JleontheBa. Kpurepuu
IIPOTyKTUBHOCTH.

Tema 1.3 DJieMeHThbI BeKTOPHOM aJredpbl
CkassipHble M BEKTOpHBbIE BEIMUYMHBL. JIMHENHBbIE omepanuu HaJ BekTopaMu. KoopanHaTel BEKTODA.
VYron mexay nByms BekropaMu. [Ipoekiiyst BEeKTOpa Ha OCh U COCTaBIISIIOINIAsl BEKTOpa 10 ocH. BekTopbl
B TPEXMEPHOM MpoCTpaHcTBe. Pa3iokeHHMe BEKTOpa Ha COCTABIAIONIME IO OCAM KOOPIMHAT.
Hampasnstonue kocunychbl Bektopa. OpTOHOPMUPOBaHHbIN 0a3uc.
VY cnoBue KOJUTMHEApHOCTH JBYX BEKTOPOB.
CkansipHoe TpOM3BEJEHHE BEKTOPOB M €ro cBoicTBa. BekropHoe mnpowusBeneHue, €ro CBOMICTBA.
CMemanHOe MpPOU3BENEHUE TPEX BEKTOPOB, €r0 CBOMCTBA, TE€OMETPUYECKHUN CMBICI. Y CIOBHE
KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[TonsATHe NMHEWHOrO BEKTOPHOIO MNPOCTpaHCTBA. BekTop B N-MepHOM mpocTpaHcTBE. JInHenHas
3aBUCHUMOCTb M HE3aBHUCHUMOCTb BEKTOpOB. Pa3mMepHOCTh M 0a3uc BEKTOPHOTO MPOCTPAHCTBA.
Paznoxenue BekTopa mo 6asucy. Marpuiua mepexoja K HOBOMYy 0a3ucy M ee cBoMcTBa. JIuHeliHble
noanpocTpaHcTBa.  EBknnmoBo mpoctpaHcTBo. CBolicTBa UIMHBI BekTOopa. OpTOHOPMHpOBaHHAs
cucrema BeKTopoB. OpTOroHaIbHOE JIOMOJIHEHHE, €ETO CBOMCTBA.

Tema 1.4 Muorouiensl. KommiekcHbie ynciia. (JJjieMeHThI BbIcIed ajaredpbl)

Mmuorouwiensl. JleiictBust ¢ MHOrowieHamu. Cxema ['opHepa.

Kommnekcuble uncna. OcHOBHbIE onpeenenus. KoMiiekcHas miocKoCTb.

Anrebpamdeckass (popma KOMIUIEKCHOTO 49ucna. JIeHCTBUS ¢  KOMIUIEKCHBIMH — YHCJIAMH.
Tpuronomerpuueckas popma KoMIuieKCHOro ymcina. [lokazarenpHas GopmMa KOMILJIEKCHOTO YHCIA.
CreneHb KOMIUIEKCHOTO ynciaa. KopeHb N-il CTeneHn u3 KOMILJIEKCHOTO YHCIIA.

Tema 1.5 JIuneiinbie 0TOOpaKeHUA

Jluneitnble otoOpaxenusi. OcHOBHbIE TOHATHA. JIMHEHHBIE omepaTopsl U WX CBOMCTBA. MaTpHIlbl
orepaTopa B pa3HbIX Oa3ucax.

CoOcTBeHHBIE BEKTOpbl M COOCTBEHHbIE 3HAYeHHMs JUHEHHOro omeparopa. HesaBucumocTb
COOCTBEHHBIX BEKTOpOB. CUMMETpHUYHBIN onepartop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
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Ksagparuunsie dopmel. [IpuBenenue kBagpaTudHoil GopMbl K KaHOHHMYECKOMY Buay. Kputepuit
CunbBectpa.

Tema 1.6 JjieMeHTHI AHAJIUTHYECKOI TreOMeTPUM

[Ipsimast Ha TIIOCKOCTU. Y paBHEHUE MPSMOM C YIIIOBBIM KodhdurmenToMm. O0Iiee ypaBHEHUE MPSIMOi
U €ro 4acTHble cilydau. Touka mnepecedeHus INpsMBIX. YpPaBHEHHE MNPSAMOM, NMPOXOIAUICH uepes
JAHHYI0 TOYKY B 3aJaHHOM HAIPAaBJICHUM. YPAaBHEHHE IIydyKa IIPSAMBIX. YPaBHEHUE IPSAMOI,
IPOXOZSIIEH uepe3 JBe JaHHble TOYKH. BblumcieHune yria Mexny AByMs NPSMBIMH. Y CIOBHS
[apaJIJIEIbHOCTU U MEPIEHIUKYISIPHOCTH ABYX NPAMBIX. PaccTossHUE OT TOUKY 10 IIPSIMOM.

Kpusble BTOporo mnopszaka. OKpYyXHOCTb, UIMIIC, Tunepbona M mnapaboja (MX CBOHCTBA H
KaHOHMYeCKue ypaBHeHMs). [IpuBenenue oOmIEro ypaBHEHHS KPHBOM BTOpOro TMOpsAKa K
KaHOHMYECKOMY BUJY.

[lnockoctb. YpaBHEHHE TMOBEPXHOCTU. HOpManpHBI BEKTOP IUIOCKOCTH. YPABHEHHE IUIOCKOCTH,
npoxoJiiel 4yepe3 AaHHYyI Touky. OOliee ypaBHEHHE IUIOCKOCTM M €r0 YacTHbIE Cilydau. YToi
MEXAY IUIOCKOCTSMU. Y CJIOBHS NMApaJUIEIbHOCTA U NEPHEHAUKYIAPHOCTU JBYX IIOCKOCTEeH. Touka
repecevyeHus TPEX MIOCKOCTEM.

[Ipsmas B mpocrpancrBe. OOmme ypaBHeHHs HpsMod. BekTopHoe ypaBHEHHE MpPSIMOM.
[Tapamerpuueckue ypaBHEHMsI NpsMol. KaHOHMUYecKne ypaBHEHMS NPsAMOM. YpaBHEHHs HPSIMOM,
IIPOXOJAIEH Yepe3 ABE TOYKHA. YTOJ MEXAY ABYMs IPSAMBIMU. YCIOBUS NapaUIEIbHOCTH H
NEPIEHANKYIIPHOCTH MIPSIMBIX.

[IpsiMast ¥ MIIOCKOCTH B IPOCTPAHCTBE. Y CIIOBHS NAPAILIENBHOCTH U NEPIIEHAUKYIIIPHOCTU NPSAMON U
IUIOCKOCTH. Touka nepeceyeHus NpsAMOM ¢ INIOCKOCThI0. PaccTosiHue 0T Touku 10 mnockocTy. ITydok
IUIOCKOCTEH.

Paznen 2. MaremaTndeckuii aHaIu3
Tema 2.1. @yHKIMH 0OAHOMH AeHCTBUTEIbHON NepeMeHHON

[lonstue MHoecTBa. Jlornueckue cumBoiibl. Onepannu HajJl MHOKECTBaMH. YKCIOBbIE MHOXKECTBA.
[Touste ¢ynkuuu. CnocoObl 3amanust ¢yHkuuil. OcHOBHbIE cBocTBa (yHKIMHA. OCHOBHBIE
3JIeMEHTapHble PYHKLIUHU U UX TPAPUKH.

Onementapuble (pyHkimu. OOpatHast ¢(yHkima. Cnoxnas Qynkuus. Knaccudukaums ¢yHKuui.
[IpeoOpazoBanue rpapukoB. HesBuble ¢yHkinun. @OyHKUIMM, 3aJaHHbIE MapaMETPUUECKH U B
HOJISIPHBIX KOOp/IMHATAX.

Tema 2.2 IIpenen pynkuuu. HenmpepsiBHOCTD pyHKIMIT
[Ipenen 4MCIOBOM IOCIENOBATEIIBHOCTH M €r0 T€OMETPUYECKHH CMbICH. [Ipenen MOHOTOHHOU
orpaHuYeHHOl mocnenoBarenbHocTH. Yncno e. Harypanbhble snorapudmsl.  [lpenen ¢yHkuuu B
0EeCKOHEYHOCTH U B TOUKe. OJTHOCTOPOHHUE TIPEEIbl (PYHKIIUU.
Beckoneuno maineie pynkuuu. OrpanndeHHble GyHKINMU. beckoHeuHO Gosblne GYHKIUMH U UX CBSI3b
¢ 0€CKOHEUHO MaJIbIMU (PYHKIIUSIMHU.
OcHoBHbIE Teopembl O npeaenax. IlpusHaku cymiectBoBaHus mpenena. llepBelii M BTOpOH
3aMeuaTenbHble npenenbl. CpaBHeHHE OECKOHEYHO MalblX (YyHKIMHA. DKBUBAJIECHTHbIE OECKOHEYHO
MaJible (yHKIUH.
HenpepriBHOCTH (DyHKIIMM B TOUKE M Ha cerMeHTe. Touku pa3pbiBa U UX Kiaccupukanus. Onepanuun
HaJl HenpephIBHBIMU (yHKIUAMHU. HenpepbIBHOCTD 3sieMeHTapHbIX (yHKIUH. OCHOBHBIE CBOWCTBa
HENPEPHIBHBIX (PYHKIIUHA.

Tema 2.3 IudpepenuunanbHoe ucuuciaeHue (GpyHKUui OAHON MepeMeHHOH

[Ipuparenue aprymeHTa u npupamienne GyHKIHUA. 3a1aud, MPUBOASIINE K MOHSATHIO MPOU3BOTHOM.
Onpenenenue mpousBoaHou. Juddepernupyemocts GyHKIUU. ['eoMeTpUUecKuii 1 MEXaHUYECKUN
CMBICJI TTPOM3BOIHON. 3aBUCUMOCTh MEXY HEHPEPbIBHOCTBIO U TU(PPEPEeHINPYEMOCTbIO (QYHKITUH.
[IpaBuna muddepenumpoanus. IlpomsBogHas cimoxHOW u obOpatHOM (yHkumii. [Ipow3BomHBIC
OCHOBHBIX JIEMEHTAPHBIX (PyHKIMH. Tabmuia npou3BOTHBIX.
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HuddepenuupoBanne  HesBHBIX — QyHKimid.  JIuddepenumpoBanne  QyHKIMHA, — 3aJaHHBIX
napaMeTpUUYeCcKH. Y paBHEHUE KacaTelbHOW M HOpMalu K KpuBOW. [Ipon3BOIHBIE BBICIIMX MOPSAKOB.
MexaHUYecKHl CMBICI NPOU3BOJHOM BTOPOrO MOpPAAKAa. DKOHOMMYECKUN CMBICI IPOU3BOAHOMN
(npenenpHbIC BETMYUHBI, JTACTUYHOCTh QYHKITUH ).
Huddepenuman ¢GyHKuuM U ero reomerpuueckuii  cmbici.  CBolicTBa  auddepennuana.
Huddepennnan cinoxuoit ¢pynkumu. MaBapuantHocTh GopMmbl auddepenimana. Juddepennmans
BBICIINX MTOPSIKOB.
Hexoropsie TeopeMbl o auddepenuupyeMsix ¢yHkuusax: teopema depma, TeopeMbl O CpelHEM
3Hayenun (Poms, Jlarpaxa, Komm). ®@opmyna Teitnopa. Paznmoxenne HEKOTOPBIX (DYHKIMA IO
dbopmyne Maknopena. [IpaBuso Jlonurains pacKpbITHs HEONPEAEIEHHOCTEH.
HeoOxonumble M A0CTaTOYHBIE YCIOBHSA Bo3pacTaHus W yObiBanus ¢(ynkiuu. HeoOxomumoe u
JIOCTaTOYHbIE YCIIOBUS CYLIECTBOBaHMA HKcTpemyma  (yHkuuu. HaubGonblnee n HauMeHbllee
3Ha4YeHus: PpyHKIMU. BeITyKiIocTh M BOrHYTOCTh Tpaduka (pynkmmuu. Touku nepernba. ACUMOTOTHI
rpaduka pynknuun. O6mmas cxema uccieaoBanus GyHKIMH U TIOCTpoeHHE e€ rpaduka.
[TpubnmkeHHOe penieHne ypaBHEHUH (HaxoXxIIeHHe rpy0o NMpuOIMKEHHBIX 3HAYCHUH KOpHEH
rpadMuecKuM METO0M, YTOUHEHHE HalJIEHHBIX 3HAYeHUH KOPHEH METOJIOM XOP/l U KacaTelIbHBbIX).

Tema 2.4 UnTerpajbHoe ucuncjienne (HeonpeaejeHHbI HHTErpaJl, onpeaeJeHHbI HHTErpal u
ero NpPUIoKeHus )

[TepBooOpa3Hast pyHKIMHM U HeompeneneHHbI uHTerpaig. OCHOBHBIE CBOWCTBAa HEOIPEICIEHHOTO
uHTerpasia. Tabmuma OCHOBHBIX UHTErpasioB. OCHOBHBIE METOIBI HMHTETPUPOBAHUS  (METOJ
pasIoKeHHs, METO]] 3aMEHbI IEPEMEHHOM, METOJI MHTETPUPOBAHUS 10 YACTSIM).

WuterpupoBanne panuoHambHBIX (GyHKOME. WHTErpupoBaHWe TPUTOHOMETPUYECKUX (DYHKIHH.
WHTerpupoBaHue HEKOTOPBIX MppalMOHaNbHBIX (DyHKUMHA. VIHTerpanbl, He BbIpaXkarolluecs 4depes
dIIEMEHTapHbIC (PYHKIINH.

3amauyM, NPUBOJAIIME K OIpeNeNeHHOMY uHTerpany. MHrerpanbHas cymma.  OmnpeneneHHbII
UHTErpal U €ro reOMETPUYECKH CMBICH. TeopeMa CylecTBOBAHHS ONPEACIEHHOIO HHTErpaia.
OcCHOBHBIE CBONCTBa OIPENEICHHOTO MHTErpana. Teopema o cpenHeM 3HaueHHU. OnpenesieHHbIN
UHTETpajl ¢ MEpEeMEHHBbIM BEPXHHUM IMPEAESIOM M €ro MpOM3BOJHAS IO ATOMY mpeneny. Dopmyna
Herotona-Jleiibauna.

OcHOBHbIE METOJBl BBIYHUCIEHHUS  OIPEJEJICHHON0 HHTErpaia (3aMeHa IEepeMEHHON W
UHTETPUPOBAHHWE [0 YacTsAIM B ONpPEACNEHHOM HHTerpaie). leomerpuueckue MPUIOKEHUS
onpeaenéHHoro uHrerpaiga. HecoOcTBeHHble MHTErpaibl. Vcrnonb30BaHue MOHATHS OINpPENENEHHOTO
MHTErpajla B 5)KOHOMHUKE.

Tema 2.5. In¢depenunaibHbie ypaBHEHUS
Juddepennnanbupie ypaBHeHUs. OCHOBHBIE MOHATHS. 3a/a4uM, IpUBoAsIIUe K TuddepeHnaibHbIM
ypaBHeHUsIM. JluddepeHnnansuple ypaBHEHUs TepBOro mnopsaka. Perienue, rpaguk perieHus
(uHTerpanbHas KpuBas). ['eomerpuueckuil cmbici audQepeHanbHOr0 ypaBHeHUs. W3okimuHa.
OO11ee u yacTHOE perieHus. TeopeMa O CyIeCTBOBAaHHU U €JMHCTBEHHOCTHU PEIICHHUSL.
VYpaBHeHuUs [EpBOTro MOPsAIKa C pa3AesIOIUMUCS epeMeHHbIMUA. OHopoaHbIe nuddepeHranbHbIe
ypaBHeHHUs1 TepBoro mnopsaka. Jluneitnole uddepeHInanbHble ypaBHEHUS MEPBOTO MOPSIKA.
VYpasuenue bepnymmu. Ypasuenue B monHbix quddepennmanax. Ypapaenus Jlarpamka u Kiepo.
Juddepenunanpable ypaBHEHHs BBICHIMX MOPSAIKOB. YpPaBHEHUS, JONMYCKAIOIINE MOHMKEHHE
nopsiaka. JlunelHble oaHOpoaHble nuddepeHlraIbHble YpPaBHEHHUS BTOPOro IMOpsIKa c
NOCTOSIHHBIMU KO3 urmentamu. Jlunelinsle onHopoaHsle auddepeHnanbHble ypaBHEHUs N-TO
nopsiika € TOCTOSHHBIMHM Kodddunuentamu. JluHeiiHble HeogHopoaHble nubdepeHnnaIbHbIe
YpaBHEHUS BTOPOro Iopsaka C TOCTOSIHHBIMH  Ko3(duuueHramu. Hcnonp3oBanue
mudepeHInanbHbIX ypaBHEHHH B SKOHOMUYECKON TUHAMUKE.

Tema 2.6 Psaabl
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Uucnossle psapl. OcHOBHbIE MOHATHS. Psn reomerpuueckoil mporpeccuu. CXOaMMOCTh psija.
[Tpocreifiine cBoicTBa YUCIOBBIX psAnoB. HeoOXoauMmblil mpu3HAK CXOAMMOCTH YHCIOBOTO psiIa.
I'apmonnyeckuii psan. Jlocrarounble NpU3HAKUA CXOAMMOCTH 3HAKOIIOJIOKHUTEIBHBIX PSAAOB: IIPU3HAK
cpaBHeHus, mpusHak J[lanmambGepa, uHTerpanbHblii npusHak Komm. 3Hakouepemyrouiuecss psibl,
npuzHak  JleiiOnuna.  3HakomepeMeHHblE  pAAbl.  J(OCTaTOYHBIM  NMpPH3HAK  CXOIUMOCTH
3HAaKOMEPEeMEHHOTo psiia. AOCOIIIOTHAS U YCIIOBHAS CXOAUMOCTh. OCTaTOK psAJia U €ro OLEHKA.
OyHKIMOHATBHBIE psfbl. O0MacTh CXOAMMOCTH (YHKIHMOHANBHOTO psina. [IpaBUiabHO cxonsimuecs
(GyHKIMOHAIBHBIE PSI/IBI U UX CBOICTBA.

Crenennbie psapl. OOnIacTh CXOIUMOCTH CTENEHHOTro psima. Teopema Abens. Pammyc
CXOAMMOCTH, HMHTEpBal cxoauMocTu. CBoHCTBa cTeNneHHbIX psoB. Pasznoxkenue GyHKIuil B
crenieHHble psanbl. Psn Teiinopa. Pa3noxkeHne HEKOTOPBIX dJieMeHTapHbIX QyHKIUH B psaasl Teiinopa
u MakopeHa.

Tema 2.7 ®yHKUMH HECKOJIbKHX IePeMEHHBbIX

@OYHKINMY HECKOJIBKUX NepeMeHHbIX. OCHOBHbIE MOHATHA. DYHKIMS ABYX NEPEMEHHBIX U €€ 00JacTh
onpenenenust. ['padpux ¢yHKuMM AByX mnepeMeHHbIX. [loHATHE O MHOKECTBe (JIMHUHM) YpPOBHS
(GYHKIUM ABYX NEPEMEHHBIX. DKOHOMHYECKHE WILTIOCTpanuu ((QyHKIHM cripoca M MPeIOKeHHS,
(GYHKLUS TOJNIE3HOCTH, MpOM3BOJACTBeHHas ¢yHkuus). Ilpenen M HenmpepbIBHOCTh  (DyHKIMH
HECKOJIbKHX NepeMeHHbIX. [lonsatne obmactu. Touku paspseiBa. CBoiicTBa (QyHKIMIA, HEMPEPHIBHBIX B
OTPaHUYEHHOMN 3aMKHYTOM 00JIacTH.

YacTHble TMPOM3BOJAHBIC. [ €OMETPHUYECKMIA CMBICH YaCTHBIX HPOM3BOJHBIX (YHKIHUH JIBYX
nepeMeHHbIX. YacTHble NpPOM3BOAHBIE BbICIIMX MopsakoB. IlomHbil auddepennuan GyHKIUU
HECKOJIBKHUX TepeMeHHbIX. [luddepennunpoBanne CI0XHBIX U HEIBHBIX GyHKuui. uddepennnanst
BbICHIMX NOpsiiKoB. [IpousBoaHast o Hanpasienuto. ['panguent gynkuuu. KacarenbHas II0CKOCTb U
HOpMaJlb K TOBEPXHOCTH.

OkcTtpeMyM  (QYHKIMHM  JABYX IHepeMeHHbIX. HeoOxoaumble U JOCTaTOYHBIE  YCIIOBHS
CyLIeCTBOBaHUs 3KcTpemyMa. Hambombiiee 1 HauMeHblee 3HaYeHUs] QYHKIMHM ABYX MEPEMEHHBIX.
VYenosablli dkcTpeMyM. Merton MHoxwurtened Jlarpanka. DyHKIMM HECKOJIBKUX IIEPEMEHHBIX B
SKOHOMHUYECKOU TEOPHH.

DNeMeHThl MHTETpajJbHOI0 MCYHMCICHMS A1 (DyHKIMHM HECKONbKHX mnepeMeHHbIX. IloHsATue,
CBOICTBa M OCHOBHBIE METOJIbl BBIUMCJIEHMSI KpaTHBIX MHTErpasioB. KpuBonnHelHble MHTETpasbl:
HOHATHE, KJIaccu(uKalus, CocoObl BEIYUCIICHUS.

BexTopHoe 1nosie. BekTopHbIE TMHUY.
[Mupkynauus, porop BekropHoro nois. IlorenunansHoe none. IIoTok BEKTOPHOTO Mo uepes
MOBEPXHOCTh. JluBepreHuys.

Pa3nen 3. Teopusi BeposiTHOCTEl M1 MaTeMaTHYeCKasi CTATUCTUKA

Tema 3.1 CayuaitHble cOObITHSA

Cobpitust u wx kjaccudukamms. Anredpa coOwbrtmif. Kiaccmueckoe ©  CTaTHCTHYECKOE
oTpeJieNieHHe BEPOSITHOCTH CIIy4aifHOro COObITHA. | eoMeTpruecKie BEpOsSTHOCTH.

OneMeHTbl KOMOMHATOPUKU: pa3MEIeHHs], TIepecTaHOBKH, codeTaHusi. OCHOBHbIE (DOPMYIIBI.
Pemenne 3amau Ha KJIaCCHMUYECKOE ONpEIENICHHE BEPOATHOCTH C MCIOJIb30BaHUEM (HOpMYI
KOMOWHATOPUKH.

TeopeMbl CIOXEHHs BEPOATHOCTEH JUIsI HECOBMECTHBIX M COBMECTHBIX COOBITHIL. YcCIOBHas
BeposATHOCTh. HezaBucumocth coObiTuil. TeopemMa yMHOMKEHHUsSI BEpOSTHOCTEH Ui 3aBUCHUMBIX U
HE3aBHCHUMBIX COOBITHIA.

®opmyia nonHoM BeposTHOcTH. Dopmyna baiieca.

Cxema noBTOopHBIX HcnbiTaHuid. @opmyna beprymin. JlokanpHas M MHTErpanbHas TEOPEMBI
Jlanumaca.

Tema 3.2 CiyyaiiHble BeJTMYMHbI
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Crnydaiinasi Benmu4rHA. BUIBI CIydallHBIX BEMYWH (IMCKPETHBIC W HEMPEPHIBHBIC CITydailHbIC
BeJIMYMHBI). JIMCKpeTHbIe  CiydailiHble BEJINYMHBI U HX 4YHCIOBBIE XapaKTEPUCTUKU
(MaTeMaTHYECKOE 0XKHJIaHUE, JUCIIEPCHSL, CPEIHEE KBAJAPATUUECKOE OTKIOHEHHE).

OcCHOBHBIE 3aKOHBI PACHpPEICNCHUs JUCKPETHBIX CIyY4alHBIX BeIMYMH (OMHOMHAIILHOE
pacnpeznenenue, pacupenenenue [lyaccona, reoMeTpudeckoe pacipeneneHue, runepreoMeTpudecKoe
pacrpezeneHue).

@yHKIMA pacnpeesIeHUsl BEPOSITHOCTEN CllydyailHOW BEIMYMHBI (AUCKPETHON U HETIPEPHIBHON).
CgoiicTBa, rpaduk GYHKIUH pacrpeaeNeHUs.

[InoTHOCTE pacnpenencHusl BEPOATHOCTEN HENpepbIBHOM ciydaliHOW BenuuuHbl. CBOMCTBA,
rpaduK MIOTHOCTH pPacIpeeNCHHS.

UucnoBble XapaKTEPUCTUKH HEMTPEPBIBHBIX CIIYYalHbBIX BEIUYHUH.

OCHOBHBIE 3aKOHBI PACHpPENENCHUs HENPEPHIBHBIX CIy4alHBIX BeIWYMH  ( paBHOMEpHOE
pacipeneneHue, nokasaTeabHoe pacipe/ielieHe, HOpMaJlbHOE Paclpe/ieeHue)

HavanpHble M LEHTpaJbHBIE TEOPETUYECKME MOMEHTBHl. ACUMMETPHUS M DKCUECC CIy4alHOU
BEJIMYMHBI

@yHKIMA pacHpencieHyss U IIOTHOCTh BEPOATHOCTEH ABYMEPHOM CIyd4allHOM BEJIMYMHBI.
VYCOBHBIE 3aKOHBI PACHpPElENICHUs JUCKPETHOW ClydalHOM BenWuuHbl. DYHKIMU CIIydalHBIX
aprymMeHToB. CHCTEMBbI CIy4alHbIX BEIMUUH. YHCIOBbIE XapaKTEPUCTUKU CUCTEMBI ABYX CIydalHbIX
BennyuH. KoBapuarus u ko3hGuieHT Koppensnuu

3akoH Oonbiux yucel. [IpenenbHble TEOpeMbl TEOPUH BEPOSTHOCTEH.

IlepBoHavanbHble cBeAcHUA O Hemsax Mapkosa. OpHopoxnas unens MapkoBa. Marpuna
IIEPEXOAHBIX BeposTHOCTEN. PaBeHcTBO Mapkosa.

Tema 3.3 Ji1eMeHTBHI MATEMATHYECKOH CTATHCTHKH

OcHOBHBIE 3aJlaud MaTeMaTU4ecKol cTaTucTUkH. [IoHATHS reHepalbHOW COBOKYMHOCTH H
BbIOOpKHU. OOBEM BBIOOPKH.

CraTtucTrueckoe pacnpeseseHne BhIOOPKH (BapHallMOHHBIN PsiJl, €r0 XapaKTePUCTHKH; TTOJIUTOH
Y TUCTOTpaMMa 4acToT; IMIHUpUYEcKas QYHKIUS pacIpeesICHuUs).

CraTucTHuecKre OIIEHKHM NapaMeTpoB pachpesieieHus (TOueuHble U HMHTEpBAIbHBIE OLIEHKH
napaMeTpoB pacrpeneieHus. TOYHOCTh HMHTEPBAIbHON OLEHKH, JIOBEpUTENbHAs BEPOSTHOCTb.
JloBepUTENBHBIN UHTEPBAN)

KoppensiunoHHslii  aHanu3 W CTATUCTUYECKHE TUIOTE3bl (BBIOOPOYHBIE KOA(PHHUIIMEHTHI
KOppEJIILIMK U PETPECCUU; JIMHEWHAs PErPeCcCHs; CTaTUCTUUYECKUE TUIIOTE3BI; MPOBEPKA T'MIIOTE3 O

2
AUCTICPCUAX U MATEMATUYCCKUX OKUJAHUAX, KpI/ITepI/Iﬁ corjracus X HI/IpCOHa)
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3.2. ConepxaHue NPAKTHYECKOT0 0J10KA M CHMILTHHbBI

Ounas popma 00yueHus (NOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepaniuy HaJl HUMHU. BerauciieHue onpeaenuTesie n-ro nopsijaka
1132 CJIAY u Merojib ux pertieHus (MeTos1 00paTHol MatpHipl, Merox Kpamepa, meton [ aycca)
33 Bekrops! 1 onepanmu Hag HuMH. CKaJsipHOE B BEKTOPHOE Mpou3BeaeHus. CMelaHHoe
MPOU3BEAECHUE TPEX BEKTOPOB
113 4 KomruiekcHbIe drciia 1 onepariy HaJl HUMH. AJreOpandecKkasi, TpPUTOHOMETpHUIeCKas,
noKasaTtelbHast JOpMbI KOMIUIEKCHOTO uHcia. CTeneHb KoMIiekcHoro yncia. Kopens n-ii
CTETICHH U3 KOMIUICKCHOTO YHCIIa.
113 5 Co0OCTBEHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHS TMHEHHOTO orepaTopa.
113 6 TIpsimas Ha mmockoctu. Kpusie BToporo nopsisika [lnockocts. [Ipsamas B
POCTPAHCTBE
113 7 DYHKIMK OJTHOM JCHCTBUTENBHOM MEPEMEHHOM: TpeoOpa3oBaHe rpad)KkoB
113 8 Ipenen dyrakmym. HenmpepsBHOCTH hyHKIHI
1139 [pomsBomnast u muddepentman GyHKIFM OTHON He3aBUCUMOH TepeMeHHo. VccnenoBanue
¢bysKIIMY cpencTBaMu AU hepeHIATFHOTO UCUYMCIICHIIS M TOCTPOeHHe e€ rpaduka
I13 10 | HeompeneneHHbII HHTETPAT: OCHOBHBIC METO bl HHTCTPUPOBAHHS
I3 11 | Juddepenumancipie ypaBHEHHMs TEPBOTO MOPSIKAa C Pa3ACSIIOUIMMUCS TEPEMEHHBIMHL.
JuddepeHimanbaple  ypaBHEHVs, OMyCKAalOIIME IOHIKEHWe mopsiaka. JIumHeiHbIe
nuddepeHIaTbHbIe YPaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOG (HUITMEHTaMH.
1312 | Pamel. Uccnenosanue cxomumocth psina. Pazinoxkenue GyHKImiA B creneHHbie psapl. Psyn Teitnopa.
PaznoxeHne HeKOTOPBIX AEMEHTAPHBIX (DYHKIWI B psiibl Tetiniopa u MakiiopeHa
13 13 | IIpowsBoanbIe u muihdepeHIHATB (PYHKIMI HECKOIMBKHX MePEMEHHBIX JKCTPEeMyM (YHKIUH ABYX
HE3aBUCHUMBIX NIepeMeHHbIX [ [pon3BoiHas 0 HanpasieHuto. I 'patieHT
113 14 | CnyyaiiHble COObITHS
[1315 | CiyyaiiHble BETUUMHbI
I13 16 | DreMeHThI MATEMATHYECKOM CTATUCTUKA
3aounasi popma o0yueHus (MOJTHBIN CPOK)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOr0, JJa00PaTOPHOI0) 3aHATHS
1 2
1131 CJIAY u merosip! ux perieHus (MeTos1 o0paTHoi MaTpuibl, Meton Kpamepa, meton ["aycca)
I132 | Cryyaiinble coObITHS
3aouHasi popma o0yuenus (yckopenHoe odyuyenne Ha 6aze CIIO)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOr0, Ja00PaTOPHOI0) 3aHATHS
1 2
1131 CJIAY u MeToap! BX perrenust (MeToy1 o0paTHoi MaTpuilbl, Meto Kpamepa, meton ["aycca)
3aouHas popma o0yueHus (yckopeHHoe odydeHue Ha 6aze BO)
Ne Tema NpakTHYECKOT0 (CEMHMHAPCKOTO0, JIAG0OPATOPHOT0) 3aHATHS
1 2
31 CJIAY u meronip! ux perienus (MeTof] oopatHoi Matpuiibl, Metort Kpamepa, meron aycca)
I132 | Cryqaiinble coObITHS
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3.3. O6pa3oBaTebHbIe TEXHOJOTHH

Ounas popma 00yueHus (NOJHBIH CPOK)

Bun ®opma / MeToabl %
o y4eOHOTr O
Ne Pasznen, Tema 3ansaTHS y4eOHOoro HHTEPAKTHBHOIO
3aHATHS 00y4eHHs Bpement
1 2 3 4 5
Martpuupsl 1 onepanuy HaJ HHMIL. KommbiotepHas
1 | Beruucinenue onpeaenureieii n-ro I13 100
CUMYJISIIUS
HOpsIIIKA.
5 CJIAY u MeTonbI UX pPelIeHUs KomnsrorepHas 100
113 CUMYJTISIIHS
BekTtops! 1 onepanuy HajJ HUMH.
3 CkansipHoe ¥ BEKTOPHOE I3 Komrmsrotepnas 100
npousBeneHuss. CMemaHHoe CUMYJISILUS
pou3BellcHHE TPEX BEKTOPOB
Ipenen ¢pynkuym. HenpepbIBHOCTH IIpakTrHueckoe
(byHKIWI 113 3aHATUE —
4 KOJUIEKTUBHAS 100
MBICJIMTCJIbHAA
JeSITENBHOCTh
IpormsBomrast u muddeperman QyHKIN [IpakTrueckoe
OJTHOM HE3aBUCHUMON MEPEMEHHOIA. 113 3aHITHE —
5 | Uccrenoranue GyHKIMH CpeCTBAME KOJUICKTUBHAS 100
T hepeHINATEHOrO HCUHUCTICHHS 1 MBICITUTENBHAS
noctpoeHue eé rpaduka JESITENbHOCTh
6 HeonpenenenHslil MHTErpast: OCHOBHBIE m Metoa M0O3roBoro 100
METOJIbI HHTEI PUPOBAHUSI mTypma
Coayuaiinsie coObiTHs. PenreHne 3aqau
7 | Ha KIacCHIecKoe onpeieniente I3 Komrsrotepnas 100
BEPOATHOCTHU C UCITIOJIL30BAHUEM CUMYJIAIUA
(hopMys1 KOMOMHATOPUKHU
3 DJIeMEHTBI MaTEMaTHUYECKOM KommsrorepHas 100
CTaTUCTHKA I13 CUMYJIALIUS
Hroro % 25%
3aounasi popma o0yueHus (NOJTHBIN CPOK)
Bun ®opma / MeToasl % yuebHoro
Ne Pasnes, Tema 3ansTust y4eOHOro HHTEPAKTHUBHOIO BpeMeHH
3aHATHS o0yueHus
1 2 3 4 5
CJIAY u mMeTops! UX peleHMUs. Kommerorepnas
1 113 CUMYJISILUS 100
Crnyuaitapie coObITHS. Permenne 3a1ad Ha
o | KJIACCHYECKOE ONpejIelleHHe BEPOSTHOCTH I3 Komrsrotepnas 100
C UCTIONIB30BaHKEM (HOpMyIT CUMYJISILUS
KOMOWHATOPUKH
Hroro 25%
3aounas ¢opma obyuenus (yckopennoe ooyuenue Ha 6aze CI1O)
Bun ®opma / MeToabl % yuebHOro
Ne Pa3nes, Tema 3ansaTus y4eOHOro HHTEPAKTHBHOIO BpeMeHn
3aHATHSA 00y4eHus
1 2 3 4 5
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1 CJIAY u MeTofps! UX pEeleHMS. m Kommnsrorepnas 100
CHUMYJISIIINS
HTroro 33,33%
3aounas ¢popma o6yuenus (yckopeHHoe o0y4ueHue Ha 6a3e BO)
Bun ®opma / MeTtoabl % yueGHOro
Ne Pasnen, Tema 3aHaATHA yue0HOro HHTEPAKTHBHOIO
3aHATHS o0yuyeHust Bpemeru
1 2 3 4 5
1 CJIAY u MeTObI UX peLIeHUsI. m3 KomnsrorepHas 100
CUMYJISIIIUS
Caydaiiasie coObiTus. Perrenne 3agay Ha
5 | KIACCHHUECKOE ONpE/IeienHe BEPOATHOCTH I3 Kommsrotepras 100
C UCTIOB30BaHUEM (HOPMYJT CHUMYJISIIIAS
KOMOWHATOPUKH
Hroro 33,33%
Pa3nen 4. Opranuzanusi caMoCTOSITeJILHON PadoThHI 00y4Ya0IMXCH
4.1. Opranu3anusi CaMOCTOSITEJIbHON PadOThI 00y4a0IINXCH
Ne Ne .
Ne Paznen, TeMa qUCHMILIHHBI BONPOCOB peKOMeEH/TyeMOoii
JINTEPATYPHI
1 2 3 4
1 | Marpurs! 1 onpesenuTei 1-2 1-3,5,6
2 | Cucrema JIMHENHBIX aNeOpANUeECcKHX YPABHEHHIA. 3-4 1-3,5,6
3 | DreMeHTbI BEKTOPHOM areOphl 5-11 1-3,5,6
4 | MHorouneHbl. KoMmriekcHble uncia. 12-13 1-3,5,6
5 | Jluneiinbie 0TOOpaKeHHst 14-18 1-3,5,6
6 | DreMeHTbI aHATIMTUYECKOM TEOMETPHM. 19-33 1-3,5,6
7 | OyHKIMH OJTHOM JIEHCTBUTENLHON TIEPEMEHHOM 34-37 1-3,5,6
8 | Ipenen dynximu. HenpepbBHOCTS GyHKIMM. 38 1-3,5,6
CPCHIMATBHOE CUMCIICHUS OJTHOM
| Cpysiauit o1 39-41 1-3,5,6
10 I/IHTCI‘paJILHoeV vcUrciIeHre (HeOPEeIe/ICHHBIN HHTErpaJl, 49-45 1-3.5.6
ONPEJICNICHHBIN HHTErPAT U €10 TPUII0XKEHIS)
11 | Jlubdepenimaibabie ypaBHEHHS. 46-56 1-3,5,6
12 | Psampr 57-65 1-3,5,6
13 | OyHKIMM HECKOIBKHUX IIEPEMEHHBIX. 66-78 1-3,5,6
14 | CnyyaiiHble cOObITHS 79-81 1-4,6
15 | Ciryvaiinple BeTMYUHbI 82-94 1-4, 6
16 | DireMeHThI MAaTeMaTHYeCKOW CTATUCTHKH 95-98 1-4,6

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA CAMOCTOSITEIbHYIO PA00OTY 00yUYar0UIUXCcsi

1. Panr matpunsl. Panr crynenvaroii marpuiel. Heu3sMeHHOCTh paHTa mpH 371€MEHTapHBIX
peoOpa3oBaHUAX MATPUIIBL.

2. Kputepuii JTHHEWHOW HE3aBHCHMOCTH CTPOK (CTOJOIOB) MaTpuiel. Teopema o paHre
MaTpPHILIBI.

3. CucteMbl m NHMHEHHBIX YpaBHEHHUH ¢ n mepeMeHHbIMH. Teopema Kponekepa-Kamnemmm o
COBMECTHOCTH CUCTEMBI YPABHEHUH.
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9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

. CkasiipHple ¥ BEKTOpPHbIE BEJIWYMHBL. JIMHEHHBIE oOnepauuu Haja BEKTOPaMHU.

Koopaunats! BekTopa. YTos1 MexX1y IByMsI BEKTOPaMH.

. BeKTOpsI B TpEXMEPHOM IPOCTpaHCTBE. Pa3iioxkeHne BEKTOpa Ha COCTABIAOIINE 110 OCSIM

KoopauHat. Hampasnsromnine kocuHycbl BekTopa. OpTOHOPMUPOBAHHBIN Oa3HC.

. Ycl10BHE KOJIMHEAPHOCTH JBYX BEKTOPOB. Y CIIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
. CxkayisipHOE IIPOM3BE/IEHHE BEKTOPOB U €ro CBONCTBA. BeKTOpHOE NpOU3BEAEHUE, €ro

cBoiicTBa. CMeIlIaHHOE INPOU3BENECHUE TPEX BEKTOPOB, €r0 CBOMCTBA, F€OMETPUUYECKUI
CMBICIL.

. IloHATHE NMHEHHOIrO BEKTOPHOI'O MNPOCTpaHCTBA. BEKTOp B N-MEPHOM IPOCTPAHCTBE.

JIunelinas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
PasmepHocTs u 0a3uc BEKTOPHOTO MpocTpaHCTBa. PasnoxeHue BekTopa Mo Oasucy.
Martpuna nepexosa kK HOBOMY 0a3ucCy U €€ CBOMCTBA.
EBknunoBo npocrpanctBo. CBONCTBA AJIMHBI BEKTOPA.
OpTOHOpPMHpPOBaHHAsl CUCTEMA BEKTOPOB. OPTOroHAJIbHOE JOMOJIHEHUE, €r0 CBOICTBA.
AnreOpandeckas, TPUTOHOMETpPHYECKass M IOKa3aTelbHas (HOPMBI KOMILIEKCHOTO
yycina. JIecTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH.
Crenenb koMIiekcHOro uncia. Kopenb N-ii cTeneHn u3 KOMILIEKCHOTO YHMCIa.
JIuHeliHpIle onepaTopbl M MX CBOMCTBA. MarpHIIbl oniepaTopa B pa3HbIX Oasucax.
CoOcTBeHHBIE BEKTOpHI M COOCTBEHHBIC 3HAUCHMS JIMHEHHOro oreparopa. HezaBucmMocTb
COOCTBEHHBIX BEKTOPOB.
CUMMeTpUYHBIH OTIepaTop.
OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
KBanparmansie ¢opmel. [lpuBenenne kBaapatmiHOi (OpMBI K KaHOHMYECKOMY BHILY.
Kpurepuii CunibBectpa.
[psivast Ha TIOCKOCTH. Y paBHEHHUE MPSMOM € YIIIOBBIM KOA(D(DHITHEHTOM.
OOG1iee ypaBHEHHE MPSMOM U €ro YacTHBbIE cityyau. Touka nepecedeHus MpsMbIX.
VYpaBHeHue NpsIMOiA, IPOXOAAIIECH Yepe3 TaHHYO TOUKY B 33/IaHHOM HAIPABJICHUH. Y PaBHEHHE
ITy4Ka MPSMBIX.
YpaBHeHue NpsSMOM, IPOXOIAIICH Yepe3 JBE JaHHbIE TOUKUA. BblUMCIeHHe yriia MEexXITy AByMs
MPSIMBIMH.
VYcrmoBust apauieNbHOCTH U TIEPIICHAMKYJSIPHOCTU JIBYX NPSAMBIX. PacCTosiHue OT TOYKH 10
TIPSIMOIA.
Kpussie Broporo mnopsiaka. OKpy:KHOCTb, JUIMIIC, THriepOosiia U mnapabona (MX CBOMCTBA U
KaHOHWYECKUE YPABHEHHS).
[TpuBenenre o0IIero ypaBHEHHsI KPHBOM BTOPOTO TIOPSI/IKA K KAHOHUYECKOMY BU]TY.
InockocTs. YpaBHEHME OBepXHOCTH. HopMasbHbIM BEKTOP IIOCKOCTH.
YpaBHEHHE TIIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHY0 TouKy. OOliiee ypaBHEHHE TIIOCKOCTH U €0
YacTHBIE CITy4au.
Yron Mexay IUTOCKOCTSAMH. YCJIOBHS MNAapaUleSIbBHOCTH W NEPHEHAMKYISIPHOCTH  JIBYX
IUIOCKOCTeN. Touka nepecedeHust TpEX III0CKOCTEM.
[psimast B mpoctpancTe. OOI1IME ypaBHEHUS IPSIMOU.
BexkropHoe ypaBHeHue npsmoit. [lapamerpuueckue ypaBHEHUS TIPSIMOK.
Kanonuueckue ypaBHeHUs IPSIMO. Y paBHEHHS TIPSMOM, MPOXOJIAILEH Yepe3 JIBE TOUKU. YTOI
MEXTY ABYMsI IPSMBIMU. Y CIIOBHSI TAPAIUIEIBHOCTH M MEPIIEHANKYIISIPHOCTH MPSMBIX.
[IpsiMast ¥ TIOCKOCT B MPOCTPAHCTBE. YCIOBHS MapaUIeIbHOCTU U MEPIEHAMKYIISIPHOCTH
IIPSIMOM U IVIOCKOCTH. TouKa repecedeHust MPSMOH C ITIOCKOCTBIO.
Paccrostare ot Touku A0 TI0cKOCTH. [TydOK MII0CKOCTEM.
ITonste MHOxecTBa. Jlornueckue cuMBoinbl. Onepanu Haj MHOKECTBaMU. YHUCIIOBbIE
MHO>K€ECTBA.
IMonatue ¢ynkuu. CnocoObl 3amanust (yHkiuil. OCHOBHBIE CBOICTBAa (PYHKIIUIL.
OcHoBHbIE meMeHTapHble (QyHKIMKH u uX rpaduku. OOparHas GyHkuusa. CroxHas

byHKIHMS.
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36.
37.

38.

39.

40.
41.

42.

43.
44,
45.
46.

47.

48.
49.
50.
51.

52
53
54

55.

56

S7.

58.

59.
60.

61.
62.

63
64
65
66

67.

Knaccudpukanus ¢pynkuuit. [IpeobpazoBanue rpagukos.

HesBuble Qynkuuu. OyHKIMM, 3aJaHHbIE MapaMeTPUUYECKU W B MOJSAPHBIX
KOOp/IMHATAaX.

CpaBHeHue O€CKOHEYHO MaiblXx (YHKUUNA. OKBUBAJICHTHbIE OECKOHEYHO Majble
GbyHKIMN.

HubdepenumnpoBanue HesBHBIX GyHKIUN. {uddepenunupoBanue GyHKIHHA, 3aTaHHBIX
MapaMeTPUICCKH.

YpaBHeHUEe KacaTeIbHOW U HOPMAJIU K KPUBOIA.
Hexotopeie Teopemsl 0 nuddepeHmpyeMbix GyHKIUIX: Teopema depma, TeopeMbl O
cpennem 3HadeHuu ( Pomns, Jlarpaxka, Komm). ®dopmyna Telnopa. Pasnoxenue
HEKOTOpBIX (QyHKIM 10 ¢dopmyne Makinopena. IlpaBuno JlonmuTanis pacKpbITHS
HEONPEACIEHHOCTEN.
WuTerpupoBanne palMoOHAIbHBIX (QYHKIUH. MHTErpupoBaHue TPUTOHOMETPUYECKUX
¢bynkuuii. MHTErprpoBaHue HEKOTOPHIX UPPALIMOHATIBHBIX (DYHKLHUI.
WuTerpainbl, He BRIpKAIONIMECS Yepe3 AIeMEeHTapHbIe (PYHKITUH.
Teopema o cpenHeM 3HaUYEHUHU.
HecoOcTBeHHbIE HHTETPAIIBI.
Huddepenunanbupie ypaBHeHHs. OCHOBHbIE NOHATHS. 3ajJaud, HPUBOASIIUE K
Qg QepeHIaIbHBIM YPaBHEHHIM.
Huddepenunanbuple ypaBHEHUs IepBoro nopsjaka. Pemenue, rpaduk pemeHus
(uaTerpanpHas kpuBas). ['eomerpuueckuit cmbicn audQepeHInanbHOr0 ypaBHEHHS.
N3oknuua. Ob1iee u yacTHOE pemieHus. Teopema o CylecTBOBaHUU U €MHCTBEHHOCTH
pelIeHus.
YpaBHEHMsI IEPBOTO MOPSIIKA C PA3ACIAIOIUMUCS IEPEMEHHBIMH.
Onnoponnsie nuddepeHnnanbHbIe ypaBHEHHS IEPBOTO MOPSIKA.
Jlunelinsle nuddepeHaIbHble YpaBHEHHS IEPBOTo Nopsiika. YpaBHeHue beprysuin.
VYpaBHeHue B nosnHbIX quddepennnanax. Y pasaenus Jlarpanxka u Kiepo.
. uddepennunanbable ypaBHEHHUS BBICIINX MOPSIIKOB.
. YpaBHEHHUsI, JOMYCKAIOLIUE TOHUKEHHUE MOPSJIKA.
. JIuneitnple onHOpOAHBIE JUbQepeHaNbHble YpaBHEHUS BTOPOro TMOpsAIKa  C
MOCTOSIHHBIMU KO3 (pULIEeHTaMU.
Jlunelinple onHOponHBbIE aUpQepeHnnanbHble YpaBHEHUS N-ro  Mopsaka C
MOCTOSIHHBIMU KO3 (pULIEeHTaMu.
. JIuneitHple HeogHOpOAHBIE AU(QepeHIraIbHbIe ypaBHEHHS BTOPOrO MOpsSJIKa €
MIOCTOSIHHBIMH KO3 (pULIEeHTaMU.
Yucnossle psagel. CxomumocTs psana. Ilpocreiimme cBONCTBAa YUCIOBBIX PSIOB.
HeoOxouMelii Ipr3HaK CXOAMMOCTH YUCIOBOIO psiia. 'apMoHnYecKkuil ps.
JloctaTouHble NPU3HAKU CXOAMMOCTH 3HAKOIOJOKUTENBHBIX PSAOB: IMPHU3HAK
cpaBHeHuUs, mpu3Hak Jlanmambepa, uHTErpaabHbIi mpu3Hak Komm.
3Hakouepeyoumecs psabl, npusHak JleiiOnuma.
3HakonepeMeHHble psabl. [[OCTaTOYHBIM NPU3HAK CXOJMMOCTH 3HAKONEPEMEHHOTO
psna.
AOComI0oTHas ¥ YCIOBHAs CX0AUMOCTh. OCTaTOK psifia U €ro OlleHKa.
OyHkimoHanbHbele psaapl. O01acTh CXOIUMOCTH (PyHKIMOHANIBHOTO psia. [IpaBuiabHO
cxopsmuecs QyHKIIMOHATIBHBIE PSIbI M UX CBOMCTBA.
. Crenennsle psbl. O61aCTh CXOAUMOCTH CTEIIEHHOTO PsAA.
. Teopema AGens. Panquyc cxonuMocTH, UHTEPBAI CXOAUMOCTH.
. PaznoxeHne HEKOTOPBIX MeMeHTapHbIX QyHKIMIA B paasl Teitnopa u MakiopeHa.
. OyHKIMSA ABYX MepeMeHHbIX M e€ oOnacth ompeaeneHus. ['padpuk ¢GyHKIMM ABYX
IIEPEMEHHBIX.
IIpenen m HempepbIBHOCTh (YHKIHMU HECKOJNBKMX IepeMeHHbIX. [loHsaTne obmacTi.
Touku paspeiBa. CBoiicTBa (QYyHKIMIH, HENPEPHIBHBIX B OrPAaHMYCHHON 3aMKHYTOMH
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68.

69.

70

71

72

73.
74.
75.

76
77
78

79.
80.
81.
82.

83.

84.

85.

86.
87.

88.
89.
90.
91.
92.
93.
94.
95.
96.

97.

98.

obmacTH.
YacTHble NMPOM3BOAHBIE. ['€OMETPUYECKHI CMBICI YAaCTHBIX HPOM3BOJIHBIX (DYHKIUH
JBYX II€pEMEHHbIX. YacTHBIE IPOU3BOJHBIE BBICIIUX TOPSIKOB.
[Tonubii mudpepennmran GyHKIMH HECKOJIBKUX MIEPEMECHHBIX.
. duddepenunpoBanme croxHbIX H HeIBHbIX (yHKOuMA. [luddepeHnmansl BbICIINX
MOPSIKOB.
. IlpousBonnas mo HampasieHuto. ['panument ¢ynkuuu. KacaTenmpHas IUIOCKOCTH |
HOpPMaJib K IIOBEPXHOCTH.
. DKkcrpeMyM (GYHKIMH JIByX IepeMeHHbIX. HeoOxoaumple M JOCTAaTOYHBIE YCIOBHUS
CYLIECTBOBAHMSI IKCTPEMYMA.
Haubonpiiee n HauMeHblee 3Ha4YeHNUS (QYHKIIUU JIBYX IEPEMEHHBIX.
VYcnoBHbI 3kcTpeMyM. MeTo MHOKUTENEH Jlarpanxa.
DneMeHThl HMHTErpaJIbHOTO HCUUCIEHUS JUId (YHKUMH HECKOJIBKUX MEPEeMEHHBIX.
IlonsTre, cBOMCTBA U OCHOBHBIE METO/bI BBIYMCIIEHNS KPATHBIX MHTETPAJIOB.
. KpuBonuHeiiHbIe HHTETrpaIIB: MOHATHE, KJIACCH(HUKALINS, CTIOCOOBI BBIYHCIICHUS.
. BextopHoe nosie. BexropHble 1uHUY.
. Hupkynsauus, porop BekTopHOro nois. [lorennuansHoe noste. [I0Tok BEKTOPHOTIO MOJIA
4yepes3 MOBEPXHOCTb. JluBepreHus.
®opmyna nonaHou BepossTHocTH. PopMmyita baiteca.
Cxema noBTopHbIX UcnbITanuil. Dopmyna bepryinu.
JlokanbpHas 1 uHTErpanpHas Teopemsl Jlarnaca.
JuckperHble CIIy4alHbIE  BEJIMYMHBI M HUX YHUCJIOBBIE  XaPAKTEPUCTUKU
(MaTeMaTH4ecKoe 0’KUJaHue, TUCIEPCUs, CPEHEE KBAPATUIECKOE OTKIOHEHHE).
OCHOBHbBIE 3aKOHBI pacHpeAeeHUs JAUCKPETHBIX CIIydailHbIX BEIMYUH (OMHOMHUAIIbHOE
pacupenenenue, pacupeneneHue  Ilyaccona, reomerpuuyeckoe — paclpesciieHHe,
TUIEPreOMETPHUUECKOE PACTIPEICIICHHE).
OyHKIMS pacupelielieHuss BEpOSITHOCTEH CiydalHOM BeNMYMHBl (JUCKPETHON H
HenpepbIBHON). CBOMCTBA, TpapuK QYHKIIUN pacrpeieneHusl.
[InoTHOCTE pacnpeneneHuss BEPOSITHOCTEW  HENPEPBIBHOM CIy4allHOM BEIMYHHBI.
CBoiicTBa, rpaduk MIOTHOCTH pacrpeieIeHusl.
YucnoBble XapaKTEPUCTUKN HEMPEPBIBHBIX CIIYYANHBIX BEJIUYMH.
OCHOBHBIE 3aKOHBI pacrpeieleHUs] HEMPEPBIBHBIX CIyYailHbIX BETUYMH (paBHOMEPHOE
pacnpezenenue, noka3aTeJlbHOe pacipe/iesieHne, HOpMaJIbHOE paclpeIesieHHe).
HavanpHble W LEHTpalbHBIE TEOPETHUUECKUE MOMEHTBL. ACHMMETpPUS M DKCLECC
CIIy4ailHON BEJTMYUHBI.
OyHKIUA pacHpeleiacHuss M IUIOTHOCTh BEPOSATHOCTEW JBYMEPHOW CIy4anlHOM
BEJIMYHHBI.
VYcnoBHBIE 3aKOHBI pacIpeneseHuss AUCKPETHOW Ciay4alHON BelW4YMHBL DyHKIHUH
CIIy4alHbIX apIyMEHTOB.
CucreMbl ciydailHbIX BEJWYMH. YHCIOBBIE XapaKTEPUCTUKH CHCTEMBI JABYX
ciydaiHbIX BenuuuH. KoBapuanus u KodpuueHT Koppemsuu.
3akoH Oonbimx yucen. [IpenenbHble TEOpEMbl TEOPUH BEPOSATHOCTEIA.
[TepBonavanibHbIE CBeNIEHUS O 1ensax MapkoBa. OqHopoaHas uenb Mapkosa.
Marpuna nepexoaHslx BeposaTHOCTeN. PaBeHcTBO MapkoBa.
[ToHsITHS TeHepaTbHOM COBOKYIHOCTH U BEIOOPKU. OOBEM BBIOOPKH.
Cratuctuueckoe pacnpesiesieHre BhIOOPKHU (BapUallMOHHBIN Psijl, €M0 XapaKTepPUCTUKY;
MOJIUTOH U THUCTOTpamMmMa 4acToT; IMIUpUYecKas GyHKIIUS pacipeleleHus).
CraTucTudeckue OLEHKH IapaMeTpOB paclpeneieHus (TOYEUHble M HHTEPBAJIbHBIC
OLICHKH MapaMeTPOB paclpeeseHns. TOUHOCTh MHTEPBAIIBHON OLIEHKH, TOBEPUTEIIbHAS
BEPOATHOCTb. [|0BEpUTENBHBIN UHTEPBA).
KoppensuroHHpiii aHAIW3 U CTAaTUCTUYECKUE TUIIOTE3BI (BHIOOPOUYHBIE KOADDHUITMEHTHI
KOppEJALIMY U PETPECCUU; JIMHENHAs PErpecchsi; CTaTUCTUYECKHUE TUIIOTE3bl; IIPOBEPKA
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2
IUIIOTE3 O JWUCIEPCHSAX M MATEMATHYECKHX OXKHAAHHSX; KPUTEpHil cormacus A
ITupcona)

4.2. [lepeyeHb yueOHO-METOAUYECKOT0 00ecneYeHHsI CAMOCTOSITEIbHOM PadoThI
o0yuyarmuxcst

CamocrosiTennbHass  pabota oOydarommxcst 00ecleuynBaeTcs CICAYIOIMHMMH  y4eOHOo-
METOIUYECKUMH MaTepUaAIaMU:
1. VYkazaHusMH B paboueii mporpamme mo aucuurumae (m.4.1.)
2. JleknMoOHHBIE MaTEPHUAIIBI B COCTABE YI€OHO-METOINYECKOTO KOMITIIEKCA O JUCIIUILTHHE
3. 3amaHusAMH M METOJAMYCCKHMMH PEKOMEHIANUSAMHU [0 OpraHU3allMd CaMOCTOSITEIbHOMN
paboThI 00YJaOLINXCS B COCTaBE y4eOHO-METOUUECKOT0 KOMIUIEKCA 0 AUCIUTIINHE.
4. TnoccapyeM 10 JUCHUIUIMHE B COCTaBE YYEOHO-METOAMYECKOTO KOMIUIEKCa 10
JTUCITUTLUTAHE.
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Pa3znen 5. ®oHa O1eHOYHBIX CPEACTB /ISl MPOBEIEHUS TEKYIIero KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAIMU 00yUAOIIMXCS

DoHO OYEeHOUHBIX Ccpedcme No OUCYUNIUHE Npedcmasisen coboui COBOKYNHOCHb
KOHMPOIUPYIOWUX MAMEPUAIo8 NPeOHASHAYEHHBIX Ol UBMePEeHUs YPOBHA OOCMUNCEHUS
00VUAIOWUMUCS  YCMAHOBIEHHBIX  pe3ylbmamos obpazoseamenvhoi npoepammvl. POC no
OUCYUNIUHe UCNONL3YEMCs NPU NPOBEOCHUU ONEePaAMUBHO20 KOHMPOAA U HPOMENCYMOYHOU
ammecmayuu odyuarowuxca. Tpebosanus xk cmpykmype u cooepxcaruro POC oucyuniuHul
peanamenmupyromcs Ilonodxcenuem o ¢honoe oyeHOUHbIX Mamepuanios no NPOSPAMMAM BbLCUUESO
00pazosanuss — NPocpaAMMAam 6aKaiaspuama, Ma2ucmpamypbol.

5.1. TacmopT (poH/Ia OLIEHOYHBIX CPEICTB

Ounas ¢popma 00yueHus (IOJTHBIH CPOK)

OueHoYHbIE CPEACTBA \
Kounrposmpyemsie Kon unagukaropa u
Ne pasaeJibl (TeMbl) 3 (J13, CPO AEeCKpHUIITOpa
JTUCIHUTLINHBI C3) JOCTHKEeHHUS
KOMIIETEHIH i

1 2 3 4 5 6
WJI-1 VK- 1.1
WJ-3 VK- 1.1
VO, KP, WJ-5 VK- 1.1
I1PB 11PB UJ-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
Cucrema TMHEHHBIX I/IJI-:I)’ VK- ii

- WUI-3 VK- 1.

AreOpanyecKIX YpaBHEHUI. VO, KP, PE JIE Vied §
I1PB UJ-2 YK-1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
DrneMeHTbI BEKTOPHOH alreOpbl -1 YK-11
WJ-3 VK- 1.1
VO, KP, UJ-5 VK- 1.1
3 YO T1IPB ITPB Na-2 YK-1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
MHuorouseHsl. KomriekcHbie HJa-1 VK- 1.1
WJ-3 VK- 1.1
A YO,KP, | rop WIS VK- 11
I1PB NI-2 YK-1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
Jlunelinble oToOpaXKeHus WJI-1 VK- 1.1
WJI-3 VK- 1.1
VO, KP, na-5 VK- 1.1
5 YO T1IPB [TPB Na-2 YK-1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
OJIeMEHTHI aHATMTHYECKOM I/I}l-:l), VK- 1.1
WJ-3 VK- 1.1
TEOMETPHH. YO,KP, | 1pp UJ-5 VK- 1.1
I1IPB Na-2 YK-1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
OYHKIMU OZHOM IEUCTBUTEITLHON I/I}l—é VK- 1.1
i NI-3 VK-1.1
HEPEMEHHOH YO YO, KP, I1PB -5 VK- 1.1
ITPB NI-2 VK-1.2
WJI-4 VK- 1.2

1 | Matpuripl 1 onpeaeuTeNH YO
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WJI-6 VK- 1.2

[penen dhynkImmH.
HenpepssrocTs pyHKIIH.

YO

YO, KP,
IIPB

IIPB

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

JuddepeHimansHoe ucarcieHre
(YHKILIMH OTHOM IIepeMEHHOIA.

YO

YO, KP,
I1PB

IIPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 YK-1.2
W4 VK-1.2
WJ-6 VK- 1.2

10

HuTerpaisHoe ncuucieHe
(HeoTpe eI HHBII HHTETpa,
OIpe/IeTIEHHBIA UHTETPAT U €T0
TIPHIIOAKEHHS)

YO

YO, KP,
I1PB

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 YK-1.2
W4 YK-1.2
V-6 VK- 1.2

11

JuddepeHimanbHbie ypaBHSHHS.

YO

VO, KP,
I1PB

IIPB

V-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
MJI-6 VK- 1.2

12

Pamel

YO

VO, KP,
TIPB

IIPB

V-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
MJI-6 VK- 1.2

13

DYHKIMN HECKOJIBKUX
MIEPEMEHHBIX.

YO

YO, KP,
I1PB

IIPB

WI-1 VK- 1.1
WUJ-3 VK- 1.1
WUJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

14

CrtyyaifHble coObITHS

YO

YO, KP,
I1PB

IIPB

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

15

CiyyaiiHbIe BeIMUMHBI

YO

YO, KP,
I1PB

IIPB

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

16

OJ1eMEHTHI MATEMATUYECKON
CTATUCTUKHU

YO

YO, KP,
IIPB

I1IPB

W1 YK- 1.1
M/-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

3aouHas popMa 00yueHuUs1 (MOJHBII CPOK)

OueHoYHBIE CPEICTBA

Kourposmpyemsie Koa unaukaropa u
paszaebl (TeMbl) 113 (JI3, AECKpUIITOpa
J CPO
JUCIHUILIMHBI C3) JOCTHUKEHU A
KOMIICTEeHIM I
2 3 4 5) 6
MaTtpuisl ¥ ONpeIeHTEN YO I1PB gﬁé zﬁ ﬁ
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nJa-5vyK-1.1
-2 VK-1.2
-4 YK-1.2
Na-6 YK-1.2

Cucrema THHEHHBIX
anreOparvYecKuX ypaBHEHHUI.

YO

VO, KP,
I1PB

I1PB

na-1 vyK-1.1
na-3 vK-1.1
na-5vyK-1.1
-2 VK-1.2
-4 YK-1.2
Na-6 YK-1.2

OneMeHTBI BEKTOPHOH areOpbl

I1PB

nja-1 vK-1.1
na-3 vK-1.1
na-5vyK-1.1
Ua-2 vK-1.2
Ua-4 vyK-1.2
Na-6 YK-1.2

MuorouieHsl. KoMiiekcHbIe
qycia.

IIPB

nja-1 vK-1.1
Na-3YK-1.1
na-5vyK-1.1
Ua-2 vK-1.2
na-4 yK-1.2
na-6 YK-1.2

JIuneiiHble oToOpaskeHHs

IIPB

nja-1 yK-1.1
Na-3YK-1.1
nja-5vyK-1.1
Na-2 YK-1.2
na-4 yK-1.2
na-6 ¥YK-1.2

OeMeHTHI AaHATUTHYECKON
TEOMETpPHH.

IIPB

na-1 vK-1.1
Na-3YK-1.1
nja-5vyK-1.1
Na-2 YK-1.2
-4 YK-1.2
na-6 YK-1.2

OYHKIMY OHOH IEUCTBUTETLHON
MIEPEMEHHOM

I1IPB

na-1 vK-1.1
na-3 vK-1.1
na-5vyK-1.1
Ua-2 vK-1.2
na-4 yK-1.2
na-6 YK-1.2

Ipenen hyHxmn.
HenpepsiBrocTh hyHKITHH.

YO

I1IPB

na-1 vK-1.1
na-3 vK-1.1
na-5vyK-1.1
Ua-2 vyK-1.2
na-4 yK-1.2
na-6 YK-1.2

T hepeHmaIbHOE HCUKCIIEHHE
(OYHKIMH OJTHOM TTePEMEHHOM.

YO

IIPB

na-1 yK-1.1
na-3 vK-1.1
na-5vyK-1.1
NA-2 VK-1.2
Na-4 YK-1.2
NA-6 VK-1.2

10

HuTerpaibHoe ncuucieHie
(Heonpe eI HBII MHTErpall,
OIIPE/IENIEHHbIN MHTErPal U €10
HPUIIOKEHUS)

YO

I1IPB

na-1 yK-1.1
na-3 vK-1.1
na-5vyK-1.1
NA-2 VK-1.2
Na-4 YK-1.2
NA-6 VK-1.2

11

JuddepeHimanbHbie ypaBHEHHSL.

I1IPB

NUJ-1 YK-1.1
na-3 vK-1.1
na-5vyK-1.1
Ua-2 ¥K-1.2
Ua-4 yK-1.2
NA-6 VK-1.2

12

Panpl

I1PB

-1 YK-1.1
Na-3YK-1.1
Ua-5vK-1.1
Ua-2 vK-1.2
na-4 yK-1.2
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WJI-6 YK- 1.2

13

DYHKIMY HECKOJIBKUX
TIepEeMEHHBIX.

IIPB

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

14

CiryuaiiHbie COOBITHS

YO

YO, KP,
[IPB

IIPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
V-4 VK- 1.2
WJI-6 VK- 1.2

15

CityyaiiHble BETMYUHbI

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
-4 VK- 1.2
WJI-6 VK- 1.2

16

OneMEeHTBI MATEMATHYECKOI
CTaTUCTUKU

IIPB

V-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 YK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

3aounas ¢popma oGyuenus (yckopenHoe ooyuenue Ha 6aze CITIO)

Koutpoanpyemsie
pa3aebl (TeMbl)
AUCUHMILINHBI

OueHo4YHbIE CPeICTBA

JI

I3 (JI3,
C3)

CPO | neckpunTopa J0CTHKEHHUS

Koa unaukaropa u

KOMIIeTeH NI

2

3

4

5

6

Marpuiist v onpenenuTen

YO

I1IPB

V-1 VK- 1.1
WJI-3 YK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

CucremMa TMHENHBIX
AreOpanyecKIX YpaBHEHUI.

YO

VO, KP,
T1PB

I1IPB

V-1 VK- 1.1
WJI-3 YK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

3neMeHTbI BEKTOPHOH alreOpbl

I1IPB

W1 VK- 1.1
WJ-3 YK- 1.1
WJ-5 VK- 1.1
W12 VK- 1.2
W14 YK- 1.2
WJI-6 VK- 1.2

Muorounensl. KoMmruiekcHiie
vyca.

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W12 VK- 1.2
W14 YK- 1.2
WJ-6 VK- 1.2

Jluneiiabie oTOOpaKeHHS

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
W14 VK- 1.2
WJI-6 VK- 1.2

OJeMEHTHI AaHATUTHYECKOMI
TEOMETPHH.

I1PB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
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UJ-2 VK- 1.2
-4 VK- 1.2
WJI-6 VK- 1.2

OYHKIMY OAHON
JICUCTBUTEIILHOM IIEPEMEHHON

I1PB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
UJ-4 VK- 1.2
WJI-6 VK- 1.2

[penen dhyHkImH.
HenpepbiBHOCT (DyHKLIHN.

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ1-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

JuddeperimansHoe
vcUrcIeHne (hYHKIMH OHOM
[IEPEMEHHOM.

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

10

NurerpansHoe ncurciaeHue
(HEoTIpE/IETICHHBII MHTETPAJL,
OIPE/IENICHHBI HHTETPAI U €10
TIPUIIOKCHIA)

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
UJI-6 VK- 1.2

11

Juddeperimanbapie
YpaBHEHUSI.

IIPB

V-1 VK- 1.1
WJI-3 YK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

12

Pael.

IIPB

V-1 VK- 1.1
WJ-3 YK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

13

DYHKIIMN HECKOJIBKUX
MIEPEMEHHBIX.

YO

I1IPB

W1 VK- 1.1
WJ-3 YK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

14

CrtyyaifHble cOOBbITHS

YO

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
W14 YK- 1.2
WJ-6 VK- 1.2

15

CiryyaiiHble BeTMYMHBI

YO

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
W14 VK- 1.2
WJ-6 VK- 1.2

16

OJ1eMeHThI MATEMATUYECKON
CTATUCTUKHU

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
UJ-4 VK- 1.2
WJI-6 VK- 1.2
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3aounas ¢popma o6yuenus (yckopeHHoe o0y4ueHue Ha 6a3e BO)

Kountpoanpyemsbie
pa3aebl (TeMbl)
JAMCIUTINHBI

OueHo4YHbIE CpeICcTBA

JI

3 (J13,
C3)

CPO

Koa unaukaropa u
AEeCKPHUNITOPA TO0CTUKEHMSI
KOMIIeTeHI M

2

3

4

5

6

Martpuiipl ¥ ONpeneTuTeN

YO

I1PB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

CucremMa TMHEHHBIX
aNreOpanIeCKUX YpaBHEHUI.

YO

YO, KP,
I1PB

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OneMeHTBI BEKTOPHOH alreOpbl

IIPB

W1 VK- 1.1
WJI-3 YK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Muorounessl. KoMiiekcHsie
YHCIIa.

IIPB

W1 VK- 1.1
MJ-3 VK- 1.1
WJ-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

JluneiiHbie oTOOpaKeHUS

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
UJI-6 VK- 1.2

ONeMeHTBI AaHATUTHYECKON
TEOMETPHH.

I1IPB

V-1 VK- 1.1
WJI-3 YK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OyHKIMU OAHON
JICHCTBUTEIILHOM NIEPEMEHHON

I1IPB

V-1 VK- 1.1
WJI-3 YK- 1.1
WJI-5 YK- 1.1
WJ-2 VK- 1.2
UJ-4 VK- 1.2
WJI-6 VK- 1.2

[penen dpyaxiwm.
HenpepbiBHOCT (DyHKIIHN.

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W12 VK- 1.2
W14 YK- 1.2
WJI-6 VK- 1.2

JuddeperimanbHoe
UCUHCIIeHUE (PYHKIIU OTHOM
MIEPEMEHHOM.

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W12 VK- 1.2
W14 YK- 1.2
UJ-6 VK- 1.2

10

HuTerpaibHoe ncuucieHie
(HeoTpEIETICHHBII UHTETPAJL,
OIIpEZIETIEHHBIA UHTETPAT U €10
TIPHJIO’KCHIIA)

I1PB

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJI-2 VK- 1.2
-4 VK- 1.2
WJI-6 VK- 1.2
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11

Juddeperimansabie
YpaBHECHUSL.

IIPB

W1 VK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

12

Pamnl.

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
-4 VK- 1.2
WJI-6 VK- 1.2

13

DYHKIMN HECKOJIBKUX
TIEPEMEHHBIX.

I1PB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

14

Ciyuaiiabie coObITHS

YO

YO, KP,
I1IPB

IIPB

V-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

15

CityyaiiHble BEJIMUMHBI

YO

IIPB

W1 VK- 1.1
MJ-3 VK- 1.1
WJ-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

16

DJIeMeHThI MAaTEMATHYECKOM
CTaTUCTUKN

IIPB

W1 VK- 1.1
MJ-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

YciaoBHbIe 0003HaYeHNS OLeHOYHBIX cpeacTB (Ctoadus 3, 4, 5):

YO — yctubiii (poHTaNBHBINA, UHANBUYAJIbHBIN, KOMOMHUPOBAHHBIN) OIIPOC;

IIPB — npoBepka pedepaTroB, KOHCIEKTOB, IIEPEBOJIOB, PELICHUN 3aJJaHUN, BBIIIOJTHEHHBIX
3a/1aHUH B DJIEKTPOHHOM BUJIE U T.1.;
KP — KonTtposbHast paboTa (ayJUTOpHBIE WIM JOMAIlHUE, WHAMBHyalbHbIE, MapHbIE

HJIN I'PYIIIOBBIC KOHTPOJIBHBIC, CAMOCTOATCIIBHBIC pa6OTI)I, JUKTAaHTBI U T.I[.).
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5.2. OneHOYHbIE CPEACTBA TEKYIEro KOHTPOJIs
IlepeyeHb MpakTHYECKUX (CEMMHAPCKHUX) 3aJaHUI

Tema 2 «Cucrembl JJUHEHHBIX aJredpanvyeckKux ypaBHeHU»
IIpakTHyeckoe 3aganue 1 k Teme Ne 2.
3aga4u AJ19 CaMOCTOATEIbHOIO PellIeHUs!
Pemnts cucreMsl ypaBHEHUN METONAMM:

- ["aycca;

- Kpamepa;

- 00paTHOW MaTpPHULIBL:
2% + X, — % =0

2) 13X, +4%X,+6=0
X +X; =1

3%, +X, +X; =5
b) X, =X, +%X; =1

X, —2X, + %X, =0

Tema 14 «Ciy4aiinbie cOObITHSI»
IIpakTnyeckoe 3axanue 2 k Teme Ne 14,
3agaum 1J151 CAMOCTOSITEILHOTO peleHusI
1. B ypne 15 mapos: 5 6enbix u 10 3enénpix. KakoBa BeposITHOCTb U3BJIEUb U3 YPHBI:
a) 3enEHblil map; 6) O6enblil map; B) cHHUH map?

2. KakoBa BepOsTHOCTb TOTO, UTO M3BJIEUEHHAS U3 KOJIObI KapTa okaxkeTcs TpedoBoit mactu? (B
KoJozie 52 KapThl, a KapT TpedoBoit mactu 13)

3. B ypHe m Oenbix u N yepHbIX mapoB. KakoBa BepOATHOCTh TOTO, YTO M3BJIEUEHHBIA Hayrasn
map oKaxxercs 6enpiM?

4. B ypue 12 mapos: 3 6emnbix, 4 3en€HBIX U 5 KpacHbIX. KakoBa BepOsSTHOCTh U3BJIEYb U3 YPHBI
KpacHbIi 1m1ap?

5. B Tecre c BbiOOpoM OTBeTa Ha KaxXIblii Bompoc mpejiaraercs 4 orBeta. KakuMm uuciom
CI0co00B MOKHO OTBETUTH Ha TECT, cocTosAui u3 10 Bonpoco?

6. Ha 3auére yueHuky npeanaraercs 5 BonpocoB. Ha Kakaplit 13 HUX OH MOXET OTBETUTh OJHUM
u3 TpEX crnocoOOB — BEpHO, HEBEPHO WM HETOYHO. CKOJIBKO CYIIECTBYET BapHaHTOB OTBETOB
yueHuka?

7.  Yenosexk uuér mo ropoxy. Ilogxoas x KaxkaoMmy MEpeKpECTKY, OH UMeeT 3 BapHaHTa s
npoaosnkeHus myTu. CKOJIBKO pa3HBIX MapLIpyTOB OH MOJKET NMPOWTH, €I OH mepecekaer 10
MEPEKPECTKOB?

8.  Kommekchas Opuraga COCTOMT M3 JBYX MaJsipoB, TPEX IITYKAaTypOB WU OJHOTO CTOJSpA.
CKOJIBKO pa3iIMyHbIX OpHUTraJ MOKHO CO3/1aTh U3 pabouero KOJJICKTHBA, B KOTOpOM 15 Maisipos,
10 wrykaTypoB u 5 cTonsipoB?

9.  CKOJBKHUMH CIIOCOOAMH MOKHO Pa3MECTHUTh 9 JIMIl 32 CTOJIOM, Ha KOTOPOM TIOCTaBIIEHO 9
CTOJIOBBIX MPHUOOPOB?

10. B BeIcmIell Jure YeMmnuoHaTa CTpaHbl 1o ¢yroory 16 komann. Boprba wmuer 3a 30110ThIE,
cepeOpsiHbIe U OpoH30BbIe Menand. CKOIBKUMH CIIOCO0aMH MeJIaJId MOTYT OBbITh pacipeaeeHbl
MEX]ly KOMaHaamMu?

11. B xopoOke ATk OJAMHAKOBBIX U3JIENUi, MIpUYeM TPH U3 HUX OKpalleHbl. Haynauy n3BinedeHs
nBa w3aenus. HallTi BEpOSITHOCTD TOTO, YTO CPEIM JIBYX W3BIICUYCHHBIX H3JCTHHA OKXKYTCS: a)
OJTHO OKpaIllIeHHOe H37enue; 0) JABa OKPALICHHBIX HM3AEIHs; B) XOTS Obl OAHO OKpalleHHOE
u3Jienue.
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12.

13.

14.

15.

B rpynmne 12 cryneHToB, cpeand KOTOpbIX 8 oTiMyHHMKOB. [lo crucky Haymauy otoOpanbl 9
cTyAeHToB. HailT BepOsATHOCTb TOT0, YTO Cpeld OTOOPAHHBIX CTYJEHTOB MSITh OTIMYHUKOB.

CryneHT 3HaeT oTBETHl NOTHOCTHIO Ha 20 6mieToB u3 30. HaiiTu BEpOsSTHOCTH TOTO, YTO OH HE
CMOXET OTBETUTh HA BCE BOIPOCHI BHITIHYTOI'O OMJIETA.

Cpenu 20 oguHaKOBBIX 0 BHELIIHEMY BUIY TeTpajaeh 16 B kietky. B3sto 4 terpanu. Haiinure
BEPOSITHOCTh TOTO, YTO M3 HHUX: @) POBHO 2 TeTpaau B KJIETKY, 0) XOTs Obl oJlHA TEeTpalab B
KIIETKY.

B kxopobOke mmerorcst 30 jgoTepelHbIX OWUIETOB, M3 KOTOPHIX 26 MyCThIX (0€3 BBIUTPHIMICH).
Hayran u3BnekatoT ogHoBpeMeHHO 4 Owmiera. HaliTm BepoOATHOCTH TOTO, YTO BCE OMIIETHI HE
OKa)KyTCs BBIUTPBILIIHBIMHU.

5.3. TemaTnka nucbMeHHBIX PadoT 00yUYAKOIIHXCSI
OOyuaronmecss 3a04HOM (QOpMBbI OOyUEHHS BBIIOJHSIOT JOMAIIHIOK KOHTPOJIBHYIO
paboty. VYueOHO-METOIUYECKHE MaTepualbl, HEOOXOJMMBbIC ISl BBIMOJIHEHUS palboThI,
coaepxkarcs B YMK 1o aqucuuruivge.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUHOM aTTeCTALMU MO JUCHUIINHE

BOl'lpOCLI K 3K3aMEHYy

1. Marpuip! 1 onepanuy Hajl HUMH.

2. OmnpezenuTeny U X CBOIMCTBA.

3. OOparHas maTpuIa.

4. PaHr MaTpuIpl.

5. CJIAY u meronp! ux petenust: ['aycca, Kpamepa, o0paTHOM MaTpuiipL.

6. Cucrembl TMHEHHBIX OTHOPOIHBIX YpaBHEHUH. DyHIaMeHTabHAs CHCTEMA PEIIICHHIH.

7. VYpaBHeHMe NpsIMOH C yrioBbIM KoadduimenToM. OO0Iiee ypaBHEHHE NPSMOI U €ro YacTHbIE
CITy4au.

8.  Touka nepeceuenust npsambIx. [locTpoenne npsiMoii 1o e€ ypaBHEHHIO.

9. Beruucnenne  yrmma Mexay  AByMs  NPSMBIMH.  YCIOBUSL  MApPAUICNIIBHOCTH U

MEPIEHANKYIISIPHOCTHU JIBYX MPSIMBIX.

10. YpaBHeHwue npsMoH, IPOXOISIIEH Yepe3 JaHHYIO TOUKY B 3aJJaHHOM HaIpaBJICHHH.

11. VpaBHeHue NpsMOii, POXOSIIIEH Yepes IBe JaHHbIE TOUKH.

12. PaccrosiHHEE OT TOUKH JI0 TIPSIMOA.

13.  KpuBbie BToporo nopsiaka (OKpyKHOCTb, JUTHUIIC, THIIepOoa, mapaboa).

14. CkansipHble ¥ BEKTOpHBIE BETMUMHBL. JIMHENHbIE Onepaliy HaJl BEKTOpaMu.

15.  Vron mexny aByms Bektopamu. IIpoekius BeKTOpa Ha OChb U COCTABIISIOLIAs BEKTOpA I10
OCH.

16. Pa3no)xeHue BeKTOpa Ha COCTABIISIOIIME MO OCSM KOOP/IMHAT.

17. Hanpapnsroiipie KOCHHYCHI BEKTOpA.

18.  YcrnoBue KOMIMHEAPHOCTH ABYX BEKTOPOB.

19. VcroBre KOMIUTAHAPHOCTH TPEX BEKTOPOB.

20. CkansipHOe NMPOU3BEICHUE JIBYX BEKTOPOB U €ro CBOMCTBA. BekTopHOe mpousBeieHre 1 ero
CBOMCTBA.

21. CwmeraHHOE MPOU3BEACHUE TPEX BEKTOPOB M €r0 T€OMETPUUECKUI CMBICI.

22. AnreOpandeckast popmMa KOMILIEKCHOTO Yrcia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YHCITAMH.

23. TpuroHoMeTpHyecKas U oKas3aTesbHas (POpMbI KOMIUIEKCHOT'O YHCIIa.

24. CreneHb KOMIDIEKCHOTO urciia. KopeHb N-if cTeneHu 13 KOMIDIEKCHOTO YHCTa.

25. Jluneitnble otoOpaxkeHHsi. OCHOBHBIE TOHSTHSL.

26. EBKIMIOBO MPOCTPAHCTBO.

27. JluHeiHbIE ONIepaTopbl M MX CBOWCTRA.

28. CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO OTieparopa.

29.  OproroHajibHbIHM 0a31C ¥ OPTOrOHAIBHBIE PEOOPa30BaHMSI.
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30.
31.
32.
33.

34.
35.

36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.
50.
oL

52.
53.

54.

55.
56.

S7.
58.

59.
60.

61.

62.

63.
64.

65.

66.

IpuBenenue kBapaTHUHON (POPMBI K KAHOHUIECKOMY BHITY.

Pa3mepHoCTb 1 6a3uc BEKTOPHOIO IIPOCTPAHCTBA.

Kputepnii CripBecTpa 3HaKOOIPEIETIEHHOCTH KBAPaTHIHON (DOPMBEL.

HopMainbHblli BEKTOp IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH Yepe3 JaHHYIO
TOYKY.

OO011iee ypaBHEHHE IIJIOCKOCTU U €0 YaCTHBIE CITy4au.

Yrom Mexay IUIOCKOCTSAMHU. YCIOBUS NApAJUICIIBHOCTH WM IEPHEHAMKYISPHOCTH JIBYX
TUIOCKOCTEH.

[Ipsimast B mpoctpanctse. O0Imue ypaBHeHHs MpsiMoid. KaHoHWYeckue ypaBHEHHS IIPSMOI.

VYpaBHeHUs MPSIMOi, IPOXOIAIIEH Yepe3 IBE TOUKHU.

Yroa Mexy IByMsI IPSIMBIMU. Y CIIOBUSI TAPAUIENBHOCTU U NEPIEHIUKYIIIPHOCTH NPSMBIX.

Y cnoBys napauIeIbHOCTH M IEPIEHIUKYIISIPHOCTH IIPSIMOM U INIOCKOCTH.

Touka nepeceueHus MPSMOM C IUIOCKOCTBIO. PacCcTosiHUE OT TOUKHU J10 TUIOCKOCTH.

IlonsTue MHOXecTBa. YKCIOBbIE MHOXKECTBA.

[onsTre ¢pynkupm. OcHOBHBIE CBOMCTBA (DYHKIMI. DieMeHTapHbIe (DYHKIIIH.
Kraccudukarws GyHKIuii.

[Ipenesn uncioBoi nMocaen0BaTeIbHOCTH.

Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.

beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.

beckoneuyHo OosibIie BETMYMHbI M MX CBOMCTBA.

OcHoBHbI€ TeopeMbI 0 Tipenenax. [Ipru3Haku cyiiecTBoBaHus Mpeea.

3amedaTeNbHbIC IIPEIEIbL.

HenpepbiBHOCTS (hyHKIIMH B TOUKE. TOYKM pa3phiBa U UX KIACCH(DUKAIHS.
Teopemsl Betiepirpacca u bonbiiano-Koiim o HenpepbIBHON Ha 0Tpe3Kke (DyHKIUH.

Onpenenenre MPOU3BOAHOM, €€ MEXaHUYECKUI U TEOMETPUYECKHIA CMBICIT. 3aBUCUMOCTh
MEXTy HEPEPHIBHOCTBIO U TU(P(epeHIPyeMOCTBIO (DYHKIIMH.

OcunoBnble npaBuiia auddepertpoBanus. [[pon3BoHas Cl0KHONM 1 00paTHON (DYHKITHIA.

ITpon3Bo/iHbIE OCHOBHBIX 3JIeMEHTapHbBIX (DyHKIMHA. [ToHATHE TPOM3BOIHBIX BBICILIMX
HIOPSKOB.

OKOHOMHYECKUM CMBICIT ITPOU3BOJHON. VICTI01b30BaHNE TOHATHS IPOU3BOAHOM B
OKOHOMUKE.

YpaBHEHUE KacaTeIbHOM U HOPMAIH K KPUBOM.

Juddepentman GpyHKIMM U ero reoMeTpudeckuii cMbIci. [luddepeHipanst BbICIMX
HIOPSIKOB.

Teopemsr: @epma, Pons, Jlarpanxka.

Teopema Jlonurais.

HeoOxommMeble 1 1OCTaTOYHbIE YCIIOBHS BO3pACTaHUsI U yObIBAHUS (PYHKIIMH.

OkcrpemyM ¢yHKIUH. HeoOX0MMMBIi U JOCTaTOYHBIN NPU3HAKY CYILIECTBOBAHUS
sKcTpeMyMa (pyHKIMH. J[ocTaTOUHBIN PU3HAK CYIIECTBOBAHMS SKCTPEMyMa, OCHOBAaHHBIN Ha
3HAKe BTOPOI IIPOU3BOAHOM.

Hawubonbiiee u HanMeHblIee 3Ha4YeHNe (PYHKIIMH Ha OTPE3Ke.

Bemyknocts 1 BorayrocTs rpaduxa GpyHkimu. Touku neperr6a. ACUMITOTHI Tpaduka
byHKIMY.

OOm1as cxema uccieoBaHus (QYHKIIMM U IIOCTpoeHUE e€ rpaduka.

[onsitue nepBooOpa3Hoii 1 HeorpenenéHHoro nHTerpasia. CBoicTBa HEONPEAEIEHHOTO
uHTerpaia. ['eoMeTpudeckuii CMbICI HEOIIPEIEIEHHOTO UHTETpaJIa.

OCHOBHBIE METO/IbI HHTETPUPOBaHUL. MIHTErpupoBaHUE METOJIOM pas3iioxkeHus. Meroz
MHTETPUPOBAHUS 110 YacTAM. MHTerprpoBaHre NPOCTENIINX palMOHAIBHBIX ipodeil. MeTon
HEONPENIENIEHHBIX KOA(PHITUESHTOB.

Nurerpanshaas cymma. [lonstue onpenenéHHoro narerpana. I'eomerpudeckuii 1 SKOHOMUYECKUNA

CMBICI ofpeieNiEHHOro uHTerpaia. CpoiicTBa onpenenéHHoro uurerpaia. @opmyna HerotoHa-
JletiOuma.
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67.
68.
69.
70.

71.
72.
73.
74.
75.
76.
7.
78.
79.
80.

3ameHa nepeMeHHO! U (hopMyIa MHTETPUPOBAHUS 110 YaCTSM Yy ONPEIEIEHHOTO HHTETpaa.
['eomeTpryecKie IPUIIOXKEHHUS ONPEICIIEHHOTO HHTErpaa.

HecoOcTBeHHbIE HHTETPATIBL.

JuddepeHimanbHbie ypaBHEHHS IepBoro nopsiaka. Teopema o CylecTBOBaHUH U ¢IMHCTBEHHOCTH

perienust. JluddepeHnmanbabie ypaBHEHHUS C PA3ACISIOIIMMICS IEPEMEHHBIMH.

Onnopouble nuddepeHianbHble ypaBHEHHS IEPBOro MOPSAKA.

JIuneitnele muddepentmanbHble ypaBHEHHS IEPBOTO MOPSIKA.

JuddepenimaibHble ypaBHEHHUS, T0ITYCKAIOLUE MTOHKEHUE TTOPSIIKA.

JIuneitnple muddepennmanbHpie ypaBHEHHs! BTOPOTO MOPSIKA C OCTOSHHBIMU KO((UIMeHTaMu.
[Nousitue o muddepeHIanbHbIX YpaBHEHUSX BBICIINX ITOPSIIKOB.

OCHOBHBIE TIOHATHS YUCIIOBBIX psiioB. CBOMCTBA YMCIOBBIX psi1oB. CXOAMMOCTD psiia.
HeoOxouMpblii mpr3HAK CXOAMMOCTH. [ apMOHHYECKUH psil.

Psnp1 ¢ monoxurensHbIMU wieHaMu. [Ipyu3Hak cpaBHEHUS PSIZIOB.

[Tpusnak [Jamamoepa.

Nurerpansubii npusHak Komm.

81. 3nakonepemenHsie psbl. [Ipu3Hak JleiOHma. OcTaToK psiaa ¥ ero oleHKa.

82.

83.
84.
85.
86.
87.
88.

89.

90.
91.

92.
93.
94.
95.

96.
97.

98.

O0acTb cX0qUMOCTH (PYHKIIMOHATBHOTO psifa. [IpaBunbHO cxosmecs: (GyHKIMOHATBHBIC PSAbI 1

X CBOMICTBA.

Crenennbie psaapl. O01aCTh CXOMMOCTH CTETICHHOTO psizia. CBOMCTBA CTETIEHHBIX PSIOB.
PaznokeHre HeKOTOPBIX 3IEMEHTapHBIX PYHKIMH B psizibl Taiopa u MakiopeHa.

OyHKIUS ABYX TIEPEMEHHBIX | €€ 00sacTh onpenenienus. [ papuk GpyHKINH 1BYX MepeMEHHBIX.
OyHKIWMs TPEX ¥ OOJIBIIIETO YHCIIA IEPEMECHHBIX.

[penen hyHKIWN HECKOIBKHX TIepeMeHHbBIX. HerpepsBHOCTE (hyHKIMH. TOUYKH pa3psiBa.
YacTHbIE TIPOM3BOIHBIC TIEPBOT'O TOPSIIKA. | €OMETPUYECKHIA CMBICI YaCTHBIX ITPOU3BOIHBIX

(GYHKLIMY ABYX IEPEMEHHBIX. YacTHbIE TPOU3BOIHBIE BBICIINX TOPSI/IKOB.

[Momubiit quddepentman GyHKINI HECKOIBKUX MepeMeHHbIX. JnddepeHImanb! BEICIIIX
TIOPSIJIKOB.

JuddepeHimpoBaHre CI0KHBIX U HEIBHBIX (DYHKIIHI.

[Tpou3BoaHas B JaHHOM HanpasieHud. ['paguent ¢yHkipum. KacarenbHas m1ockocTb 1 HOpMaib K

IMOBCPXHOCTH.

DKcTpeMyM (DYHKIIMHU JBYX HE3aBUCUMBIX TTEPEMEHHBIX.
HauOonbiuiee n HaumeHsbl11ee 3HaueHue (QyHKIUH.
YcnoBHbIi 3kcTpeMyM. Metonn MHOXKHTENEH Jlarpamxka.
CoObiTust 1 ux Kinaccupukanusa. Kimaccnyeckoe M CTaTUCTUYECKOE OIPENESICeHHE BEPOSTHOCTH

CITy4aifHOTO COOBITHSI.

Komb6unatopuka. Beibopku anemMeHToB. Pa3Merienus, nepecTaHOBKH, COYETAHUSL.

Cymma AByX cOOBITHI, MpOM3BENEHUE ABYX COOBITHHA. Teopembl CIOXKEeHHs BEpPOSTHOCTEH s
HECOBMECTHBIX COOBITUI U ABYX COBMECTHBIX COOBITHH.

BeposTHOCTD TOsIBIIEHUST XOTs Obl OHOTO COOBITHS. TeopeMbl YMHOXKEHHUS BEPOSITHOCTEH JUist
HE3aBUCHMBIX U 3aBUCUMBIX COOBITHH.

99. ®opmyna nonHoi BepositTHocTH. Dopmyrna baiieca.

100.
101.

102.
103.
104.

JCTIEPCHUs, CpETHEE KBAPAaTUUECKOE OTKJIIOHEHUE).
105.
106.
107.

IToBTOpHBIE HE3aBHCHMBIE UcTbITaHusl. Dopmyna bepHysuim.

MHOroyronbHMK pacnpeleneHus BeposaTHocTel. HauBeposTHelnee YWCIO HACTYIUICHHH
coOBITHSI.

[Tpocreiimmii MOTOK ciy4aiHBIX COOBITUH U pactipeaenenue [lyaccona.

JlokanbHas u MHTErpalibHas Teopemsl Jlamaca.

JluckpeTHas cityyaiiHasi BeIMYMHA U €€ YUCIIOBbIE XapaKTEPUCTUKU (MaTeMaTHYecKoe OXKUIaHue,

brHOMMaNbHOE pacnpenencHie JUCKPETHON CIIy4aiiHOM BEIMYHHBIL.

['eomeTpuyeckoe 1 THIEPreOMETPUIECKOE PACTIPEACIICHUS TUCKPETHOM CITy4aHON BEJIMYMHBI.
Pacnipenenenune [lyaccona TuCKpeTHOM ciTydalilHON BETMYHHBI.
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108. HenpepriBHas ciydaiiHass BenuuuHa. MHTerpanbHas (QyHKIMS pachpeiesieHus: €€ CBOWCTBA,
rpaduk. Beraucnenre BeposTHOCTH TONIAaHNS CITy9aliHON BETMYMHBI B 3a/IaHHBIA HHTEPBAI.

109. IInoTHOCTH pacmpeneneHus: BEpOATHOCTEH. Brluncienne BeposSTHOCTEH MOMaJaHus CIydalHON
BEJIMYMHBI B 33JJaHHBIA HHTEPBAJL

110. YwmcnoBbie XapaKTEPUCTUKN HEMPEPHIBHOM CITy4aliHON BETMYMHBI.

111. PaBHOMepHOE pacnpeeieHue HEPEPHIBHOW CITy4aifHOW BEJTMYMHBI.

112. Tloka3arenbHOE pacnpeaeieHne HeITPEPHIBHOW CITyYaitHOW BETMYHMHEI.

113. HopwmanbHoe pacripeiesieHue HeTIPEPHIBHOM CITy4aifHON BETUYHHBI.

2

114. PacnpenencHus X , CtprofenTa u durepa.

115. MowmenTsl citydaiinoi BeumunHbl. [ToHsTHE 0 3aKoHEe OONBITUX YHCET.

116. Cuctemsl ABYX ciy4aiHbIX BeanurH. KoBapuarust 1 Ko3QGUITUEHT KOPPESIun

117. TlpenenbHbIE TEOPEMBI TEOPUH BEPOSTHOCTEH.

118. 3amaum MareMaTH4YeCKOW CTaTUCTUKU. [eHepalbHas W  BBIOOpPOYHAs  CTaTUCTUYECKHE
COBOKYITHOCTH. [paduueckoe TIPEICTaBICHHE CTAaTUCTUYECKOW COBOKYMHOCTH  (TIOJIUTOH,
THCTOrpaMMa, SMIMPHUECKast QYHKIMS paciipeaesICHus!).

119. OcHoBHas 3a/1a4a BEIOOPOYHOTO METO/A. BBIUMCIIEHNE YMCIIOBBIX XapaKTEPUCTHK BHIOOPOUHON
COBOKYITHOCTH.

120. CraTtucTiueckue OILEHKH [apaMeTpoB pacnpenaesieHus. JloBepuTenbHas  BEPOSTHOCTb.
JloBepuUTEIIbHBIC HHTEPBAIBI.

121. Meronx HauMeHbIIMX KBajparoB. [Ipsmas nmHuUs perpeccun. Bpidopounsiii koddduimeHt
KOPPEIISIHH.

Pazjnen 6. OueHounble cpeicTBA NPOMEKYTOUHOM aTTeCTANNH (C KIKYAMM)
1. Buwibepume 00ur npasuibhslii omeem.

3 2 1
2 5 3
OnpenenHTenL PaBCH ...

3 4 2

a) 3

b) 0

c) 5

d)y -3

IpaBunbHbIii oTBeT: d)

2. JIBa mpenena, 3HAYCHUS KOTOPBIX PABHEI 5, ...

(v16epume 06a 6epHbIX BAPUAHMA OMBEMA)

. sin5x
a) lim——

x—0 X

Iimsin5x
) x—>0 By
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sin X

9 M5
. 5sinx

d lim———
Xx—0 X

IIpaBuiabHbIii oTBeT: a), d)

3. Vkaowcume npasunvuyro nociedosamenbHOCmb 2MAN08 bIYUCIEHUS 0OPAMHOL MAMPULbL

Jlana kBazjpaTHas Matpuua A, onpeaeanuTeNb KOTOPO HE paBEH HYIIIO.
a) HaxOoXJeHHE aNreOpanvecKuX TOMOJHEHUI 3JIEMEHTOB TPAHCIIOHUPOBAHHONW MAaTPHIIBI U

COCTaBJICHUE COIO3HOW MAaTpPHIIBI;
b) BbrUMCICHHE OMpeneaUTENsI UCXOAHON MATPHUIIBL;
C) HaxOXJCHHE TPAHCIIOHUPOBAHHON MATPUIIBI K JJAHHOW;
d) BeIUYKCIIEHHE OOPATHOM MATPHIIBI 110 hOpMyJIe

IIpaBuabHbIii oTBeT: D)-¢)-2)-d)

4. Vkasicume npasunvHoe coomeemcmeaue MEXy TUIIOM MaTPUYHOTO ypaBHEHHS U (OPMYIION s
€ro pereHus:

1) AX =B
2) XA=B
3) AXB=C
BapuaHTbl OTBETOB:
a) X =A'CB™
by X =BA™
0 X=A"'B
IIpaBUIBLHBIN OTBET:
1)-c
2)-b
3)-a

5. Ilpouumaiime mexkcm u 3anuwiume pazeepHymoulii 000CHO8aHHbIL omeem. Omeem credyem
3anucams ¢ MAaieHbKol OYKEbl:

JlaiiTe onpeneneHre NOHATUIO TOYKA MUHUMYMAa — 37O ...

[IpaBuabHBIA OTBET: €CIU MPH MEPeXojie Yepe3 KPUTUUYECKYIO TOUKY MPOU3BOIHAS (DYHKIIUU MEHSET
3HaK C «MHHYCa» Ha «IUIIOC» (omeem cmyoenma Modcem Oblmb Npeocmasien 8 UHmepnpemayuu,
9IKBUBANEHMHOLU NPUBEOEHHOMY NPABUTLHOMY OMEemy)
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10.

Pa3nes 7. IlepeyeHnb yueOHOI TuTEpaTyphbl, HEOOXOAUMOM /1JIS1 OCBOCHUSI AU CUMIIIMHBI

7.1. OcHOBHas JqUTEpaTypa

Bricimas matemaTuka (4ucioBbie psaabl, nuddepeHimanbabie ypaBHeHHs) © yaeoHoe ocodue / I'. E.
bepukxanosa, JI. K. [JrocembaeBa, XK. A. Keynumxaesa [u ap.]. — Anmater, MockBa : EDP Hub
(Umummm Xab6), Au Ilm Ap Meama, 2025. — 112 c¢. — ISBN 978-5-4497-4403-6. — Tekcr :
anektpoHHblt  //  Lludposoit obOpaszoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/151038.html (mata oGpamenus: 23.04.2026). — Pexum moctyma: st
aBTopu3mup. nmoss3osareneii. - DOI: https://doi.org/10.23682/151038

I'opromkun, A. I1. Marematuka : yueOHoe nmocodue / A. Il. ['opromkun ; mox pemakiueir M. .
Boaunuapa. — 2-e u3g. — Mocksa : Aii [Tu Ap Meana, 2026. — 824 ¢. — ISBN 978-5-4497-0206-
7. — Texcr : anextponnslii // Ludposoii odpazoBarenbhbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/154199.html (mata oGpamenus: 23.04.2026). — Pexxum gocryna: Juist
aBTOPU3HP. MOJIb30BATENEH

Kanapeiikun, A. U. Beiciias matemaruka : yueOHuk / A. . Kanapeiitkun. — Mocksa, Bonorna :
Nudpa-Unxkenepust, 2024. — 224 c¢. — ISBN 978-5-9729-1828-7. — TekcT : »neKTpOHHBIN //
[Mudposoit o0pa3oBaTebHbIHI pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/143599.html (nata o6pamenus: 23.04.2026). — Pexxum goctyna: Juist
aBTOPU3HUP. N0JIB30BATEIEH

[TaxomoBa, E. A. Bricmias MaTemaTHKa — 3TO IpOCTO: mpeaen : yueOHoe nocodue / E. A. [TaxomoBa,
K. A. Bunuacku-Ma3syp. — Mocksa : [Ipomereit, 2025. — 82 ¢. — ISBN 978-5-00172-734-7. —
Tekct : anexktponusiii // Ludposoii obpazoBarensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/157397.html (mata oGpamienus: 23.04.2026). — Pexxum gocrtyma: s
aBTOPHU3HP. MOIb30BATENEH

Pri6nukoB, M. C. Briciias MatemMaTrka (3JIEMEHTHI BBICIICH anreOpbl M aHATUTHYECKOW TEOMETPHUH )
: yueObHoe nocobue (kypc aexuuit) / M. C. PeioHnkoB. — Cumdeporons : YHUBEPCUTET SIKOHOMUKH
u ympasienus, 2025. — 59 ¢. — Tekcr : anextponssii // Ludposoii odpazoBarensHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/160531.html (gara o6pammenus: 23.04.2026).
— PesxuM mocTyna: st aBTOPU3UP. TOIb30BaTENeiH

7.2. JlonoJiHUTEIbHAS JIUTEpATypa

bep3un, 1. B. lludpoas matemaruka Ha si3bike R u Excel : yue6nux / /1. B. bep3un, C. A. 3ananaes.
— Mocksa : [Ipomereit, 2025. — 476 c. — ISBN 978-5-00172-810-8. — TekcT : 3yeKTpOHHBIH //
[Tudposoii o0pa3oBaTeNbHBIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/153459.html (mata oGpamenus: 23.04.2026). — Pexum moctyma: st
aBTOPH3UP. MOJIb30BaTeNEH

BrruucnurenpHas marematuka : yaueobnoe nmocooue / B. H. Bapamaes, FO. B. Ocunos, I'. JI. Caduna,
H. H. PoraueBa. — Mocksa : MUCU-MI'CY, Aii ITu Ap Meaua, 9bC ACB, 2024. — 88 c. — ISBN
978-5-7264-3472-8. — Texkcr : anexrponnsii // Lludposoii odpazosarenbhsbiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/140466.html (mata oopamenus: 23.04.2026). — Pexum
JOCTyMa: JUIsl aBTOPU3UP. MOJIb30BaTENeH

JBoiiiioBa, M. H. Matemaruka. Kpatkuii kypc nexuuid. Y.I : yaue6Hoe nocodue / M. H. JlBoiinoBa. —
Kenesnoropck : Cubupckas mokapHo-cracatenbas akagemus ['TIC MUC Poccun, 2024. — 80 c.
— Texkcer : anextponnslii / Ludposoit odpasosarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/149778.html (mata oGpamenus: 23.04.2026). — Pexum moctyma: st
aBTOPH3UP. MOJIb30BaTeNeH

['ucun, B. b. MartemaTtuka. Marematudeckuii ananus 2 : yue6Hoe nocobue / B. b. I'ncun, A. Xakku.
— Mocksa : IIpomereit, 2024. — 148 c. — ISBN 978-5-00172-665-4. — TekcT : 351eKTpOHHBIH //
[Mudposoit o0Opa3oBaTeNbHbII pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/153519.html (mata oGpamenus: 23.04.2026). — Pexxum goctyna: Juist
aBTOPU3HUP. MOJIB30BATENEH

Marematuka : yueOHuk / IlleBanmguna O.f., Kpyrmukos C.B., TpopumoBaE.A. [u np.] ; moxn
penakuueit C. B. Kpyrnukoa. — ExatepunOypr : M3natenscTBo Ypasbckoro yHusepcurera, 2024.
— 727 c. — ISBN 978-5-7996-3850-4. — TexkcT : anmekTponHbIit // [{udpoBoit 0Opa3oBaTeIbHBIN

35



11.

12.

13.

14.

15.

16.
17.
18.

pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/157019.html (nata oGpamienwus:
23.04.2026). — Pexum mocTyma: i aBTOPU3HP. MMOJI30BaTENCH

ITuporosa, M. H. IlpuknanHas MareMaTHhka U MaT€MaTUYECKHE METOABI U MOJCIH B CEPBUCHOU
nestenbHOCTH : Kypc jeknuii / WM. H. Iluporosa, E. I'. ®umunmosa, II. U. 'numomenoB. —
ExatepunOypr : YpanbCKuil rocy1apcTBEHHBIH YHUBEPCHUTET MyTel coobmenus, 2025. — 88 ¢. —
Tekcr : anexrponnbiii // Iludporoit obpazoBatenbHbl pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/157144.html (nara obpamenus: 23.04.2026). — Pexum gocryma: Juist
aBTOPU3HP. MOJIb30BATENEH

Pacrommunna, O. M. Beicmias maremaruka : yueOHoe mocodbue / O. M. Pacromunna. — 2-¢ u3g. —
MockBa : MOCKOBCKHI TIeAaroriyeckuii Tocy1apcTBeHHbId yHuBepcuTeT, 2024. — 150 ¢. — ISBN
978-5-4263-0594-6. — Texkcr : anexrponnsiii // L{udposoii obpazosarenbhsiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/145721.html (nara obpamenus: 23.04.2026). — Pexxum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIB30BaTENeH

®eoxTuctoB, FO. A. Briciias matematuka : yaebnoe nocodue / FO. A. ®@eokrtucros, A. C. I'opios.
— benropon : benropoackuil rocyJapCTBEHHBIN TEXHOJIOrM4YecKkuil yHuBepcuter uM. B.I'. IllyxoBa,
9bC ACB, 2024. — 100 c. — ISBN 978-5-361-01357-9. — Texkcrt : snextponHslii // LHudposoit
obpazoBatenbHbiid pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/160152.html
(mata obpamenus: 23.04.2026). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTENeH

[Inapesa, I'. B. Beicmas marematuka : yueOHuk / I'. B. IllnapeBa. — Mocksa : Aii [lu Ap Mennua,
2023. — 177 c¢. — ISBN 978-5-4497-2329-1. — Tekcr : oanektpoHHbii // Iludpooii
obpazoBatenbubiid pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/132560.html
(mata obpamenus: 23.04.2026). — Pexxum qoctyna: s aBTOPU3UP. MOJIb30BaTENeH

7.3. Ilepeyens pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHHUKALMOHHOI ceTH « AHTEepHET»
Kypuan «buznec. O6pazosanue. [IpaBo. BectHuk Bonrorpaackoro nHCTUTYTa OM3HECa» : [calT]. —
URL.: http://vestnik.volbi.ru/

[1O nns oprarm3anuu KoH(GepeHuit
CIIC «Koncynprautllmtoc» : [caiir]. — URL: http://www.consultant.ru/
CIIC «I'APAHT» : [caiiT]. — URL.: http://base.garant.ru/
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Paznen 8. MatepnajibHO-TeXxHHYecKasi 6a3a M1 MHGOPMALMOHHBIE TEXHOJIOTHH

MartepuanbHO-TeXHHUYECKasA 0a3a, HeoOXOAUMAasl JJsl OCYLIECTBJIEHHS] 00pPa30BaTeJbLHOIO
npouecca no JUCHUILINHE:

MarepuanbHO-TeXHHUYECKOE oOOecreyeHne JUCLUIUIMHBL «MaTreMaTuka» BKJIIOYaeT B cels
yueOHbIe ayIUTOpPUM MJIsi TPOBEICHHS 3aHATHH, TPYNNOBBIX W HMHIUBUIYaJIbHBIX KOHCYJIbTAIUH,
TEKYLLEro KOHTPOJI ¥ IPOMEXKYTOYHOHN aTTeCTalluu, CAaMOCTOATENbHOM paboThl 00yYarOLIUXCS.

Y4eOHblE ayIUTOPHH YKOMIUIEKTOBAHBI CICIHATU3UPOBAHHON MEOENIbl0 M TEXHUYECKUMHU
cpeactBaMu  oOydeHus. IlomemieHuss s CcaMOCTOATENBHOM pPabOThl OOyYaroIUXcs OCHAILEHbI
KOMITBIOTEPHOM TEXHUKON C BO3MOYKHOCTBIO ITOAKIIOYEHUs K ceTu MHTepHeT.

JlucuuiuinHa MOKET Pealn30BbIBATHCS C MPUMEHEHHEM JUCTAHLMOHHBIX TEXHOJOIMH 00ydeHus.
Crenuduka peanuzaluyd AWCHUIUIMHBI C TPUMEHEHHEM AMCTAHIIMOHHBIX TEXHOJOTHHA OO0y4YeHHUs
yCTaHaBJIMBAETCsl JIONOJIHEHUEM K pabouell mporpamMme. B uactu He mpotuBOpedaieil cnenuduke,
U3JI0’KEHHOM B JIONIOJTHEHUH K IIPOTpaMMe, IPUMEHSETCS HAacTosIIas pabodast mporpamma.

MarepuanbHO-TexHHUYECKas 6a3a, HeoOXoAuMas i OCYIIECTBIEHUST 00pa30BaTEIbLHOTO Mpolecca
10 TUCLUIUIMHE C IPUMEHEHUEM TUCTaHIIMOHHBIX 00Pa30BaTEIbHbIX TEXHOJIOTUM, BKIIIOYAET B CEO0S:

KomnbroTepHass TexHuKa, pacroyiokeHHass B yuyeOHoMm kopmyce Wucturyra (yn.Kaumnues, 63,
kabuHeT LleHTpa MUCTaHIIMOHHOTO O0YJICHHS):

1. Inteli 3 3.4Ghz\O3Y 4Gb\500GB\RadeonHD5450;

2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB;

3. JMYHBIE 3JIEKTPOHHBIE YCTPOHCTBAa (KOMIBIOTEPHI, HOYTOYKH, IUIAHILETHI U HMHOE), a TaKXKe
CpEJICTBA CBS3U IIpenojaBaTesiei U CTYAEHTOB.

HNHdopmannoHHbIe TEXHOJIOIMH, HEOOXOMMBbIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
[0 JUCLUIUIMHE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTUH, BKIIIOYAIOT B Ce0s:

- cucrema aucranionnoro odyuenus (CJO) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMa KOMITbIOTEPHOTO TECTUPOBAHUS;

- [Tudposoii oOpazoBatenbHblil pecypc IPR SMART,;

- CUCTEMa UHTEPHET-CBA3U skype;

- Tesie()OHHAs CBS3b;

- IPOrpaMMHOE OOecreueHune sl OpraHu3aly KOH()EepeHINH.

OOyueHue 0OydarOUIMXCSl HMHBAIMIOB U OO0YYarOIUMXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBbSl  OCYILECTBIISIETCSI MOCPEACTBOM TPUMEHEHHS] CHEIUAIbHBIX TEXHUYECKHX CpEACTB B
3aBUCUMOCTH OT BHJIa HO30JIOTHH.

[Ipu mpoBeneHuMM Yy4eOHBIX 3aHATUM 1O JAUCHUIUIMHE HUCIHOJB3YIOTCS MYJIbTUMEINNWHBIE
KOMIIJIEKCBI, 2JIEKTPOHHBIE YUeOHUKU U ydeOHbIe TOCOOUS, alalTUPOBAHHBIE K OIPAaHUYEHUSM 37J0POBbs
oOydJaronmxcs.

JIeKIIMOHHBIE ayAUTOPUH OOOPYAOBAaHBl MYJIbTUMEIUMHBIMM KadeapaMu, MOAKIIOUEHHBIMH K
3BYKOBBIM KOJIOHKaM, IMO3BOJISIOUIMMH YCUIIUTh 3BYK JIJISl KATETOPUU C1a0O0CIbILIAINX 00yJaromuxcs, a
TaKXe NMPOEKLIMOHHBIMU YKpaHaMH, KOTOpPbIE YBETUYMBAIOT U300paKEHHE B HECKOJIBKO pa3 U MO3BOJISIIOT
BOCIPUHUMATh y4eOHYI0 HH(OPMaIIMIO0 00yJaloUMCs ¢ HApYILIEHUSIMU 3pEHHUSI.

[Tpu 0OydeHun ULl ¢ HApYIIEHUSIMH CITyXa MCIIOJIb3YeTCs YCHIIMTENb CIyXa JUIsl CIaboCIbIIIauX
mopaeit CyberEar momens HAP-40, nomoraromuii oOydaeMbIM Jy4lle BOCHpPUHHUMATh Y4YeOHYIO
UH(OPMAILIHIO.

OOyyaronecs € OrpaHHMYEHHBIMM BO3MOXXHOCTSIMH 37I0pOBbS, OO€CleueHbl MEYaTHBIMH H
3JIEKTPOHHBIMU 00Pa30BaTEIbHBIMU pecypcaMu (MIporpaMmbl, yueOHUKH, ydeOHbIe TOCOOUs, MaTepUalIbl
JUISL CaMOCTOSITEIbHON paldoThl U T.1.) B opmax, aJanTUPOBAHHBIX K OIPAaHUYEHMSIM HMX 3JI0POBBS U
BOCIIPUATHS UHPOPMALIUU:

AJIS1 JIML ¢ HAPYIIEeHUsIMU 3PeHus:

- B (hOpMe IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina;

JJIS JINL ¢ HAPpYILIEHUsSIMH CJIyXa:
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- B IeYaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

AJIS1 JIMIL ¢ HAPYIIEHUSIMU OMOPHO-IBUIATEJILHOTO anmnapara:
- B Ie4aTHou dopme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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Paznen 9. Meroauyeckue ykazaHus 1Jisi 00y4al0IHUXCH M0 0CBOCHHUIO TN CLUTTHHBI
HucuuiuinHa «MaTeMaTHKa) 3HAKOMHUT CTYJI€HTa C OCHOBAaMH MaT€MaTH4ecKOro armnapara,
HEO0OXOIMMOT'O IS PEIIEHUS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMHUYECKOE MBIIILICHHE, ITOBBIILIAET OOIINI YpOBEHb MATEMATHYECKON KYJIBTYPBI.
[Tpu n3yueHnn JUCUUIUTMHBI HEOOXO0AUMO:

— c(hopMHpOBaTh KOMIIETECHIIMHM 00y4aroLEerocsi B 001aCTH NPUMEHEHUsI MaTeMaTHYECKUX METOJIOB U
CPEZCTB IIPY PEILEHUHN IIPUKIIAIHBIX 33714,

— Ha TMpuUMepax MaTeMaTHYeCKMX OOBEKTOB W METOAOB IPOJEMOHCTPUPOBATH CHEHUPHKY
MaTeMaTUKH, HaydyuTb CTYJCHTOB NpuéMaM MCCIEJOBAaHUS M PpEIICHUS MaTeMaTU4YeCKU
(bopMann30BaHHbBIX 3a/1a4;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUHN CTY/ACHTOB IO Ba)KHOMY HAIIPABIICHHIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMaTHKU;

— chopMupoBaTh HaBBIKM CaMOCTOSATENBbHOM pabOThI, OpraHU3aLUU UCCIIE0BATEIBCKON paboThI.

Conepxanne TUCHMIUIMHBI «MaremaTtuka» u3ydaercs B (opMe JIEKIMOHHBIX M IMPAKTHYECKUX
3aHATUI, OpPraHU3alUM CaMOCTOATENbHON paboThl cryneHToB. CoaepkaHue ydyeOHOro MaTepuala
CTPYNIHUPOBAHO IO T€MaM, B KOTOpPbHIC BKJIIOYEHBbI OCHOBHBIE MOHATHS, a TaKXKE BHUJbI JIE€ATEIbHOCTH,
o0si3aTesIbHBIE Ul OCBOEHHUS CTYAEHTAaMHM C LEJIbI0 IPUMEHEHUs B IOCIEAYIOIEH AeATelbHOCTU
cnenuanucra. s moBeimeHus 3(Gp@eKTHBHOCTH mporecca OOyYEHHsSI HCHOIB3YIOTCS BO3MOXHOCTH
MEXIIPEIMETHBIX CBsI3el TUCHUILIMHBI «MaTteMaTHKa» ¢ JPYTUMH JUCLUITIMHAMU.

[IpakTudyeckue 3aHATHS TMPOBOAATCA C LEIbI0 (HOPMUPOBAHMS KOMIIETEHIMA OO0YyJaromuxcs,
3aKpEIUICHUS TOJIyYE€HHBIX TEOPETHMUYECKMX 3HAHUM Ha JIEKIMAX M B IPOLECCE CaMOCTOSTEILHOTO
U3Yy4eHUsd OO0yYarolMMMCS CHEeUHadbHOW JuTeparypbl. llpakThueckue 3aHSITHS MO JUCHUILIMHE
OpraHM30BaHbl HA OCHOBE IPHUHIIMIIOB MaKCUMaJIbHOW BOBJIEYEHHOCTH CTYAEHTa B IPOLECC U3YUEHUS
marepuaia. Ilpu moaAroroBke K MpakTUYECKUM 3aHATHUSM CTYIEHTaM ClIeAyeT BHUMATEIbHO 1OpaboTaTh
C TEKCTOM JIEKIIUH, YYEOHBIM MaTepHalloOM PEKOMEHAYEMOro yueOHUKa, pa300paTh pEeIICHUE KIHOYEBBIX
3aja4, BBIIMCATh HEOOXOAMMbIE ()OPMYJbl, BBIIOJIHUTH 3aJaHUS JUIl CAMOCTOSITEIBHOIO pEIleHUs,
HOJIFOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosTenbHas padoTa CTYACHTOB MO AUCHUIUIMHE «MareMaTHkay 3aKJII04YaeTcsl B 3aKperyieHUH
U yIJIyOJIEHUW 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JEKIUAX U MPAKTUUYECKUX 3aHATHUSAX, TOATOTOBKE K
9K3aMeHY, a TakXke B (POPMUPOBAHUH CaMOCTOSATEIILHOCTH B MIOMCKE U IPUOOPETEHNH HOBBIX 3HAHUI.

CTyneHT JOMIKEH CaMOCTOSITEIbHO U3YUUTh JOTOJHUTEIbHBIA TEOPETUUYECKHIM MaTepuall, pelnTh
IIpeJUIOKEHHBIE 3a1aun. Eciny TeopeTudeckuii MaTeprai 1o onpene€éHHON TeMe YaCTUYHO PacCMOTPEH
Ha JIeKIUHU, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHHUTH (MCIONb30BaTh JMUTEPATypy H3
NPUBEIEHHOTO CIIMCKA, a TAK)KE PYKOBOJCTBOBATHCS YKAa3aHUSAMHU M PEKOMEHJAlMAMU MIPEroiaBaTens) 1
peLINTh BCce MPEJI0KEHHBIE 3aJauH.

[TpopaboTka NPOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBiseTcs Haubojee BaXXHBIM BHUAOM
CaMOCTOSITENbHON paboThl. YeM rimy0xke U MosiHee mpopadoTaH MaTepuai, TeM JIerde MPH BbIIOIHEHUN
JPYTUX BHUJOB CaMOCTOSATENIbHOW paboThl. CucremMaTuueckasi, peryisipHas paboTa HaJ NPOWJEHHBIM
JEKIMOHHBIM MaTepuajoM, HauWHas C MEpBOro 3aHATHUS, SBJISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
IOHMMAaHHS MaTEPUAJIOB MOCIEAYIOINX JIEKIIMHA U YCBOEHUS MaTEpUaJIOB IPAKTUYECKUX 3aHATUH.

B xoie moaroToBku KakJ1oro Bompoca HeoOX0IuMO KpaTKo, CXeMaTHYHO 3aUKCHPOBATH OCHOBHBIE
MOJIOXKEHHUS U TEe3HChl OTBETa, (OPMYIMPOBKH, 3amucaTb (GOpMylsl U CUMBOJIBI B TeTpans ansi CPC,
pemuTh 3a7aun. Borpockl, BbI3BaBIINE 3aTPYAHEHUS IIPU CAMOCTOATEIbHONU paboTe, HYKHO 3alucaTh U
3a1aTh UX npenojasarento. CloKHBIE BONPOCH MOKHO BBIHECTHM Ha OOCYKIEHHME Ha MPAKTUYECKOE
3aHATHE WM Ha WHAWBHIyallbHblE KOHCyNIbTauuu. [IpuBeTcTByeTCS CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUH HaXoUTh Haubosee 3hhekTHBHOE pelIeHre NOCTaBIEHHBIX TPOOIEM.

Jl1si mONTOTOBKM K 3K3aMEHY CTYIEHTaM CJIEIyeT CaMOCTOSITEIbHO M3Y4YUTh HEKOTOPbIE pa3elibl
JUCLIUIUINHBI ¥ BBIIIOJHUTH COOTBETCTBYIOINE 3a/1aHNS B COOTBETCTBUU C METOAMYECKUMHU YKa3aHUSAMU
JUISL CAaMOCTOSITENIbHON paboThl. Pe3ynbTaThl caMOCTOSTENbHON pabOThl JAOKHBI OBITH MPEAbSBICHBI
IIPENOAABATENIO B TEUEHUE CEMECTPA, /10 Hayasla CECCUHU.

Pe3ynbrarthl MHAMBUAYAIbHON SK3aMEHALIMOHHOW pabOThl OLIEHWBAIOTCA C YYETOM TEOPETUYECKUX
3HAHUH 10 COOTBETCTBYIOIIMM pPa3J/ieiaM JAUCHUIUINHBI, TEXHUKH BBIMOJHEHUS paboThl, 00bEKTUBHOCTH
1 000CHOBAaHHOCTH NPUHUMAEMBIX PELICHUH B Ipoliecce paboThl C JaHHBIMU, KauecTBa 0(OPMIICHUS.
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B xome ydeOHOro mporecca MPOBOIUTCS TEKYIIUNH KOHTPOJb, CIIOCOOCTBYIOIIUN IMOBBIIICHUIO
3 PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYEOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTY/ICHTOB.
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Y4eOHO-METOJUUECKOE U3JaHNE

Pabouas mporpamma y4eOHOM TUCITUTUTHHBI

MareMaTHuKa

(Haumenosanue oucyuniuHvl 8 COOMeemcmeauuy ¢ yueOHvim
N1aHOM)
I'enepanoBa UnHa AjiekcaHIpOBHA

(©amunus, Ums, Omuecmso cocmagumens)
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